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Make your home
into something special!

That’s exactly what your home will
be when you fill it with Heathkit elec-
tronic products — products that make
your life easier and more enjoyable.
Within our diverse line are lzit and
assembled products sure to enhance
each room in your home.

1. Make your entryway
more secure and easy to use
with the Keyless Doorlock.
You'll never again be locked out
because of lost or forgotten keys.
All it takes is a simple fingerti
entry of a four-digit code, an

the Keyless Doorlock unlocks your door.

2. Add anew
dimension to your
living room with
your own Comput-
erized Weather
Station. This Digital Weather Station
displays up-to-the-minute temperaturz,
wind, and%arometric pressure readings,
along with time and date.

3. Give your kitchen a
unique b{end of style
and efficiency with our
Digital Wall Clock. This
easy-to-build kit keeps time
with quartz-crystal accuracy. And

with its simulated oak wood-grain finsh
cabinet, you'll have a timepiece that fiss into
almost any decor.

4. Put you- den to
greater use with this
1 ®™__ _ IBMPCAT Compatible

— s Computer. Do wond

« 2% processirg, personal f

g accounting and mcre
SN when you nm exciting
IBM-compatiblz software on 1]

your fast and powerful HS-241. And ycu
can build it yourself in just a few hours.

5. Bring the latest
in digital tech-
nology to your

bathroom. This Dig- &
ital Scale lets you close.l;\

monitor your weight with electronic
precision. And, it's battery operated so
it's safe to use right out of the shower.

6. Add avideo
entertainment cen-
ter to your bedroom.
Our 19"-diagonal
stereo TV kit gives you
an extra-sharp color-
corrected picture with full stzreo sound,
and convenient viewing that you can con-
trol from your bed. Comes ir. a simulazed
walnut cabinet that complerients your
room,

7. Transform you:
rec room into a
haven for hobby
fun. Put our Deluxe

QRP CW Transceiver in this room and en-

joy superb HAM radio o
cells in performance an

capabilities.

expandable transmission and reception

warns you when the inside temperature of
your freezer rises too high. Prevent water
damage with our Food Alarm that warns
you of water that's where it shouldn't be.

10. Make your
coming and going
easier than ever.
Your garzage door will
open with incredible

ration that ex-
features. It offers

-4 8. Give your workbench | ease and dependability with our Deluxe

o9 a touch of profession- Garage Door Opener. Easy to install, this
; alism with this oscillo- opener is durable and includes a handy
L =i il scope. Whether youre a security light.
service technician or a hobbyist, you'll love
the wide range of measurement capability

You'll find fun and excitement with

our laboratory-grade Dual Trace 10 MHz every Heathkit product. Whether

Oscilloscope gives you.

9. Add practicality
to the utility room

Avoid ezpensive

and save mone%'(,xt)(éo. ) / /,/'% ( ,)/ -

spoilage with our Freezer /

Alarm taat

they're in kit form cr already as-

sembled, our products will belp you
v 8 enjoy your home more than you

a ever dreamed possible.

»
o

: e

A subsidiary of Zenith Electronics Corporatios  CL-789A

r-- -----——_—-—_—1
—r Send NOW for your FREE Hea_hkit Catalog.

| ¥ A\ Send to: Heath Company, D=pt. 107-564 I
| ‘\!Xl \ Benton Harber, Michigen 49022

s |

Name

| |
| Address |
| City State Zip_ ™
| |
1 ]




Volume 4, No. 8

Moot GADGET

August 1987

CONSTRUCTION

Stealth Radar—makes a great super trooper snooper
Digi-lyzer IC Tester—lets you check questionable chips
Gee-Whiz Badge—an eye catching trinket

VOX Box—control electric-powered devices through sound

FEATURES

Chassis of Another Kind—anything can be a chassis
Mountain-top TV Reception—using homebrew methods
4-Megabytes—a semiconductor memory explosion

Computers and Ham Radio—union of past and present technologies

Learning by Doing—get a handle on RAM the Hands-on way
HANDS-ON REPORTS

Baud Rate Analyzer—untangles communications mismatches
All Band FSM—gives a more reliable RF-output indication
Dremel Moto-Tool—it's not just for model builders

SPECIAL COLUMNS

Jensen on DX’ing—Caribbean scanner activity

Friedman on Computers—solving serial interface problems
Saxon on Scanners—scanner lovers hit the roof

Carr on Ham Radio—the proper way to install vertical antennas
Ellis on Antique Radio—powering up those old sets

Circuit Circus—the basics of voice scrambling

‘Wels’ Think Tank—hobbyists contribute much to electronics

DEPARTMENTS

Editorial—don't blame the computer

Letter Box—a gathering of the minds

New Products Showcase—there's always something new
Bookshelf—a shop at home book service

FactCards—your fingertip reference

Gadget—the newsletter for grown-up kids

Free Information Card—more info on the products of choice

Al Band FEM—page 64

Ellis On Antique Radio—page 88

4861 1SNONY

-



HANDS-ON ELECTRONICS

N

The Magazine for the Electronics Activist!

SITAGE

Volume 4, No. 8
August 1987

Blame it on the computer!

My $12.95 check bounced when my cash balance should
have been $120. The cute thing at the bank said, "“It's the comput-
er's fault!”

My air filter was almost twice the size of the tin container on top
of the carburetor. The pot-belled cashier at the auto supply store
said, “It's the computer's fault!”

My wife placed a telephone order for one light-blue, king-size
blanket she saw on sale in a newspaper advertisement. We
received three plaid baby blankets. The screeching voice on the
phone said, “It's the computer’s fault!”

My bill at the checkout counter of the supermarket stated that |
owed $265.75 for one quart of milk and two Twinkies. (Maybe
that's why I'm over weight?) The lady at the register said, “it's the
computer's fault!” Now, come on! She was using an ordinary
cash register that she swore was a computer.

Some times | wonder whether or not the 8080 chips in some
people’s heads were dragged over a nylon carpet on a cold, crisp
day.

The truth of the matter is that computers are taking the blame
for their human counterparts. We can easily spot the shoddy
work of a house painter, tailor, waiter, mechanic, and others
whose arts and crafts are familiar to us. The computer is that
mystical, magical, electronic device that cannot be blamed when
it errs.

The truth is that computers do not err! The fault lies with those
who input data. Do a sloppy job inputting at the keyboard and
blame it on the computer. | guess many of us heard the expres-
sion, “Garbage in, garbage out.” That is what | now announce to
those who blame it on the computer.

There are very few professional people who are near perfect at
the computer keyboard. One group is the editors of this maga-

zine who seddum maek mescakes!
ow
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| recently wrote an article for your
magazine entitled Build This Barometer.

TABLE 1—CONVERSION RESISTOR VALUES

Upon review, some miscalculations ‘ | Required | Nominal Actual Resistor Values |
were found for the gain resistors on page Gain Resistor Used ]
. | e — . ——— ——

44, and in Table 1 on page 43. The sev- Unit viv (Ry in KO)| R8 (in K(2) | R10 (in KO) |

enth line on page 44 should read: T psI 443 882 | 732 | 2

“span is 166 mV (for our A'D converter mbar 305 18.99 17.8 2.

input) and so the voltage gain needed is cm H,0 311 17.95 16.9 | 2.

4.43. in H,0" | 244 | 4496 | 422 , 55 ,
Now solving our gain equation for R i mmHg | 457 | 779 | 6.8 | 2 |

we find that Ry equals 8242 ohms.

| hope that will not be a big deal, but | “For these two types of units jumper J1 must be included in the Barome- |

ter design. In this design 2.5 V will be supplied to the sensor so its full

& HANDS-ON ELECTRONICS

thought the mistakes should be passed
along. Again | am sorry about the mis-
calculations.

—Scott Weatherwax

Unfortunately. that story got away from
us before the corrections could be en-
tered into the July issue. We present the
table here for use by our readers who
wish to build the project.

Fleas for Sale

Would you please publish the follow-
ing announcement in your letters
column: The Philadelphia Area Comput-
er Society is holding their fifth-annual
Ham & Chip Flea Market, featuring great
buys in computer software, ham radio,
sound, and general electronic equip-
ment; Saturday, August 15, 1987, 9:00
am to 1:00 pm, at the LaSalle University
Parking Lot, 20th & Olney Avenue, Phila-
delphia, PA 19141. For further informa-
tion Tel. 215/951-1255. The Philadelphia
Area Computer Society meets on the
third Saturday of each month at LaSaiie
University. User groups start as early as
9:00 am.
—S.L., Philadelphia, PA

We're always glad to inform our read-
ers of large congregations of fellow hob-
byists. In the field of electronics, the
more the merrier. (You readers that at-
tend should let us know how it turned out
S0 we can determine whether to post the
announcement next year.,)

It Figures
I would like to comment on your splen-
did article Electronic Fundamentals in
the March 1987 issue of Hands-On
Electronics. | found your article very
nicely done. The format was very
straightforward, informative, and for the

scale output will be 18.8 mV.

most part easy to read, but let me get to
the point of why | am writing this letter to
you. First off, look at the part about filters
and start at question 32. You stated in
that paragraph that if you looked at Fig.
12A that the output is taken from across
the capacitor. How can the output be
across the capacitor when it is more or
less in series with the input and output
signal? Isn’t the output developed
across the resistor?

Also your explanation concerning how
frequency and X, are inversely propor-
tional in questions 33 and 38 is good,
and | agree with it, but shouldn't your
explanation in question 33 apply to Fig.
15, and vise versa concerning question
38 and Fig. 12? Andin Fig. 14 you call the
circuit a low-pass filter and in Fig. 15 a
high-pass filter. I'm confused on this
matter.

Please put something in your next is-
sue to indicate if I am right or wrong.
Again | wouid like to comment on an
article well done. | am looking forward to
reading more of your articles in the fu-
ture.

—R.S.M., Governors Island, NY

Many thanks for your recent letter and
the favorable comments about my arti-

cle in the March, 1987 issue of Hands- -

On Electronics magazine. | can cer-
tainly understand your confusion in
frames 33 through 38. You are correct,
Figs. 12 and 15 are indeed reversed. We
sincerely apologize for the mix-up. I'm
sure Hands-On will gladly put something
in a forthcoming issue to note that prob-
lem. We appreciate your feedback, Mr.
McHenry.

—Louis E. Frenzel, Jr.

Color My World

I have been buying your magazine for
quite awhile and enjoy it very much. |
have built a number of projects from it.
Also the information on the parts such as
diodes, etc. Keep up the good work.

Which brings me to my question. |
have acquired a lot of tantalum capaci-
tors which are color coded only. | am
trying to find somebody or someone
who puts out a color chart to indentify
the value of the capacitor. | have inquired
at a great number places and nobody
seems to know anything. Is there a way
of checking the value without the use of
the color code, or does the company that
makes them keep the value a secret?
Any help that you may give is appreci-
ated.
—H.A.A., Parma, OH

Check the December 1987 issue of

Hands-on for Fact Card number 21. On
it you'll find the color code schemes for
various capacitor types, including tan-
talum. That should make it a rainbow
day for you.

No Magnetism

The device described by Lou Hinshaw
in the article "Degauss Disks” (from the
December 1986 issue) does not work. |
wrote the author (care of editor) and in-
cluded a self-addressed stamped enve-
lope and never received a response—
that was seven weeks ago. | would like to
know if the problem with the device is
mine or Mr. Hinshaw's.
—J.D.C,, Aptos, CA

| always feel uneasy when a project as

simple as a degausser fails to operate. It J
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LETTERBOX

means that I'll either have to expand the
basic premises of physics to new
heights, or check for the very obvious.

Pushing the first choice far out of my
mind, | suspect the coil you're using
must not be putting out a strong enough
field. That may be due to shorted wind-
ings, or the fact that it may not have been
designed to do so. Try a motor winding
from something requiring more torque
(and don'tuse a burnt-out winding.) That
should help. Try testing the winding out
with a compass before setting it up for
use as a degausser.

Powerless
I have just completed the SCAN-
MATE circuit from the September/Oc-
tober 1986 edition of your magazine. At
first it didn't work, but when | reversed
the battery connections it worked fine. In
Fig. 1, it shows the + terminal of B1to be
connected to the source of Q2. If that is
s0, where did | go wrong?
—L.H., Panaca, NV

Switching the battery leads was the
correct move. Figure 1 was wrong as can
be seen from the photo on page 35 of
thatissue. You've got us top to bottorm on
that one!

A Helping Hand

Regarding your request for informa-
tion on programming the SBE-12SM
monitor scanner made by Linear Sys-
tems, if you haven't already received the
information from anyone else, | can be of
help to you. My neighbor has that model
scanner including the instruction book.

The owners manualis 92 pages, mak-
ing it impractical to make Xerox copies.
My first suggestion would be to write to
SBE Replacement Parts, 220 Airport
Bivd., Watsonville, CA 95076, and ask
them for the owners manual for the
SBE-12SM scanner. Approximately the
first 7-10 pages give instructions on
scratching the little cards so that they
would represent the desired frequency.
Then the rest of the manual (some 80-85
pages) consists of a list of the various
frequencies which the scanner may be
programmed for.

An example will illustrate: If you would
desire to program in 34,445 Mega-
hertz, the manual would show
111100000001000, that would corre-
spond to the spaces 1 through 15 on the
little card, the ones would be peeled off,
and the zeros would be left on. At first |
thought it could be worked out mathe-
matically by use of the conversion from
binary to decimal numbers, but that
didn’t work out, as | believe some other
factors are involved. Therefore it ap-
pears as though the manual will be nec-

T —

essary, but if you can't get one from the
above address and you would give a list
of some of the local frequencies that you
are interestedin, along with an SASE, I'd
check them out for you. Good luck and
73.

—F.S., Hemet, CA

Thank you very much for your help. I'm
sure Mr. Beaired will be pleased to re-
ceive the information.

Its readers like you, with the desire to
really help someone, that make this an
enjoyable column to work on. Further
responses like yours will fill this column
with a wealth of information for our au-
dience. That is something all of us hob-
byists would appreciate.

Questions, Questions

I'm writing this letter on three subjects.
First, I built the ZX-81 printer interface for
my TS1000 (from November 1986) and it
works fine on the Tandy DMP105. | also
read the article on adding NLQ to oid
printers (in April 1987). Is an adapter for
NLQ on the DMP105 available or being
designed?

Second, can anyone help me find a
schematic for a Digital Sport Systems
RF power amplifier model 500 SB? My
direct request was returned and noted
“Out of Business.”

And last, why do reader service card
requests take so long to arrive? One of
my requests took at least 6 months to get
from the card to my mail box, by which
time | had lost interest in the product.
—E.O,, Roosevelt, MN

Answering your first question first, we
haven'’t heard anything on a kit for the
105, but don't give up hope. sending the
company a request for such an upgrade
will indicate a demand for the product.
For every person that writes a letter, their
are at least one hundred other people to
lazy to write but with the same need.

Second, if any readers would like to
help this gentleman please feel free to
write in care of this column.

Third, reader service card requests
are processed in very short order upon
receipt. Next, the request for information
is sent to the proper company. The ball is
in their court at that point, and it is up to
them to make as prompt a reply as they
find possible.

Quizical Letter

| was reading the May issue of Hands-
on Electronics and | would like to give
some advice to the reader who was look-
ing for an electronic quiz box. You rec-
ommended that he pick up a back issue
of Special Projects that has plans for
such a device lock out.

| was one of the readers who built the
Lock Out, and although it works fine

after it's finished, it took some time to get
it finished and in working order. First of
all, a few of the pin numbers are wrong
which wasn't too hard to get around. The
IC numbers on the schematic are not
correct, (IC1, IC2, etc.)

Most important of all, the PC board
diagram is way out of shape! After we
puiled the finished board out of the
etchant, we saw the trouble. Many of the
traces were left out, pins left uncon-
nected, and other pins shorted together.
We used a photographic technique to
reproduce the board so it looked just like
what was printed in the magazine.
—K.V,, Dubuque, IA

Thanks for the helpful hints. If any
other readers have corrections they've
made to our projects that help them to
function correctly or more effectively,
then by all means send them to us in
care of this column. You never know how
many people may need the information.

Looking for a Stud
| always wanted to have my own stud-
finder, but couldn’t find a schematic for it.
Can anyone at your magazine help me
find a schematic for one?
—B.S., Chicago, IL

In the July/August 1986 issue we pub-
lished an article on that very project. If
you haven't got that issue, then check
the back pages of this one for the reprint
bookstore order form.

Switched Off

Someone should tell Herb Friedman
that graphite pencils and electronic cir-
cuitry do not mix! | reiterate, never, ever
use a graphite pencil to set dip switches,
or to mark circuit boards and con-
nectors. An inexperienced hobbyist
could easily infer from the photographs
accompanying the article Near Letter
Quality from Old Printers that the pencil
shown in nearly every photo is the prop-
er tool for setting the dip switches. In
fact, he states, “...using a pencil...mark
the connector....” Why would one wish to
place conductive material within the
cabinet of any electronic equipment,
and risk a future short-circuit? In-
controvertably, setting the switches with
a pencil will allow loose carbon to enter
the switch body, and conceivably short a
set-open switch. Please, please print
this letter before someone causes them-
selves a problem which will never be
apparent to the eye. And tell Herb to get
with the program!
—M.J.B., St. Croix, US Virgin Islands

We only presented the pencil as a
pointer to certain components in the
printer body, and didn't think anyone
would use a pencil to set the switches. Bl
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Macro Programming for 1-2-3
By Daniel N. Shaffer

If you want to take your 1-2-3
worksheets a step further with new
possibilities for power and control,
then this book may interest you. It
concentrates on the use of [-2-37%

keyboard macro facility in spreadsheet.

graphics. and data-management
functions. It also provides several tips

CIRCLE 53 ON FREE INFORMATION CARD

on how to make 1-2-3 spreadsheets
faster. casier to use. and more
powerful by taking advantage of the
features of Ver. 2.0.

Through examples and exercises.
the book gives step-by-step. hands-on
experience needed to write macros
with contidence.

Topics covered include: using range
names: using the automatic typing
features of 1-2-3: and using the
programming features ot [-2-3.

Muacro Programming for 1-2-3. No.
46573, is 304 pages and retails for
$19.95. It’s available through
bookstores. electronics distributors. or
it you prefer. direct trom Howard W.
Sams & Co. Inc.. Dept. R40, 4300 W.
62nd St.. Indianapolis. IN 46268:; Tel.
8O0(/428-SAMS.

Under the Apple
By Howard Bornstein

If you've got an Apple. how can you
separate the software from the
tertilizer? With a good book of course.

Under the Apple explains the
concept of desk accessories and gives
clear. informative instructions tor
evaluating. acquiring. installing. and
using them.

The real power of the book s its
evaluation of the desk accessories
themselves. Over 100 programs are
critically reviewed. The author

personally tested all the programs and
impartially presents their advantages
and disadvantages. Ilustrations
abound. Actual screen dumps of
programs running on the Macintosh
show how each accessory works.

Under the Apple surveys
commercial desk accessories.,
including a special chapter of desk-
accessory sets. as well as shareware
and freeware programs.

The programs are presented in ten
categories: word processing: graphics;
management; calculators:
communications; general utilities; disk
utilities; programmer’s utilities:
security: and games. Each accessory
review includes discussions of: what it
does: what you get: how it works:
special features: limitations: and
product and manufacturer information.

Under the Apple concludes with
several useful Appendices that
describe user groups and sources for
shareware accessories. There are also

Chedel
%ite’gl
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three indexes listing programs by
author, product type. and subject.

The book is 340 pages and priced at
$15.95. trom Info Books. PO Box
1018. Santa Monica. CA 90406: Tel.
213/470-6786.

Build a Better Music Synthesizer
By Thomas Henry

Looking for a music synthesizer that
fills all your specialized needs. has
teatures that spark your creativity. and
seems to have been built with you in
mind. all for a price you can aftord?
Now you can have it all. Using this

(Continued on page 12)
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With computers firmly established in
offices—and more and more new
applications being developed for every
facet of business—the demand for
trained computer service technicians
surges forward. The Department of
Labor estimates that computer
service jobs will actually double in the
next ten years—a faster growth rate
than for any other occupation.

Total systems training

No computer stands alone.

it’s part of a total system. And

if you want to learn to service and
repair computers, you have to under-
stand computer systems. Only NRI
includes a powerful computer system
as part of your training, centered
around the new, fully IBM-compatible
Sanyo 880 Series computer.

As part of your training, you'l
build this highly rated, 16-bit IBM-
compatible computer system. You'll
assemble Sanyo's “intelligent” key-
board, install the power supply and
disk drive and interface the high-
resolution monitor. The 880 Computer
has two operating speeds: Standard
IBM speed of 4.77 MHz and a
remarkable turbo speed of 8 MHz.
It’s confidence-building, real-world
experience that includes training in
programming, circuit design and
peripheral maintenance.

No experience necessary—
NRI builds it in

Even if you've never had any previous
training in electronics, you can succeed
with NRI training. You'll start with
the basics, then rapidly build on them
to master such concepts as digital
logic, microprocessor design, and
computer memory. You'll build and
test advanced electronic circuits using
the exclusive NRI Discovery Lab
professional digital multimeter, and
logic probe. Like your computer,
they're all yours to keep as part of
your training. You even get some

Your NRI total

systems training includes all of this:

NRI Discovery Lab* to design and modity circuits

« Four-function digital multimeter with walk-you-through instruction on
audio tape * Digital logic probe for visual examination of camputer circuits
+ Sanyo 880 Series Computer with “intelligent” keyboard ard 360K

double-density, double-sided cisk drive ¢ High resolution moncchrome
monitor ® 8K ROM, 256K RAM » Bundied software including GW
BASIC, MS DOS, WordStar, CalcStar ¢ Reference manuals, schematic:

and bite-sized lessons.

of the most popular
software, including
WordStar, CalcStar,
GW Basic and MS
DOS.

Send for 10(-page
free catalog
Send the post-paid
reply card today for
NRTI's 100-page, full-color catalog,
with all the facts about at-home
computer training. Read detailed
descriptions of each lesson, each
experiment you perform. See each
piece of hands-on equipment you'll
work with and keep. And check
out NRI training in other high-tech
fields such as Robotics, Data Com-
munications, TV/Audio/Video
Servicing, and more.

If the card has been used, write to
NRI Schools, 3939 Wisconsin Ave.,
N.W,, Washington, D.C. 20016.

NRI is the only technical
school that trains you as
you assemble a top-brand
microcomputer. After
building your own logic
probe, you'll assemble the
“intelligent” keyboard.

.then install
the computer
& power supply,
| checking all
| the circuits
and connec-
tions with
NRI’s Digital
Multimeter.
From there,
you'll move on
to install the
disk drive and
monitor.
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BOOKSHELF

(Continued from page 8)
easy-to-understand guide, any home
experimenter. musician, or electronics
hobbyist can build a music synthesizer
that is better than some that are
available ready-made. and for a
fraction of the cost. You could be
electronically creating music on your

Cl
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custom-tailored music synthesizer
designed to produce exactly the types
of sounds you want.

Starting with basic theory, the guide
covers the components of sound. some
typical synthesizer modules, control
levels, impedance, power-supply
requirements, and mechanical
considerations. Based on his own
experiences in building synthesizers,
the author supplies “insider™ tips.
hints. and straightforward instruction
with a minimum of heavy math and
involved theory.

Ten complete construction projects
are included which, when built. make
up a complete studio-quality
synthesizer that will measure up to.
and even surpass, commercially-made
units. And although a thorough
treatment of circuit action is given for
cuach of these projects. the emphasis is
on how to actually build and use them.
The projects include: deluxe VCO.,
four-pole lowpass VCF, a retriggerable
ADSR. the super controller. a two-
chip VCA. a complete digital
keyboard. a quadrature function
generator, a ring modulator, and the
power supply.

Finally. you'll learn how to tie the
whole system together into a usable
instrument with instructions on wiring
for low noise and power supply
connections. ideas for microprocessor
control, and even where to obtain
parts. You'll also learn how to test and
troubleshoot your synthesizer to ensure
top performance. For $11.95. the 153
page book is available from Tab
Books. Inc.. Blue Ridge Summit., PA
17214: Tel. 717/794-2191.

The Celluar Connection
By Josef Bernard

It you're thinking about buying a
mobile telephone, or if you already
own one, The Cellular Connection is
written for you.

The Cellular Connection is an up to
date. fact filled, easy to read. soup-to-
nuts guide to the booming world of
cellular phones. Individual chapters
cover: how the cellular system works;
sclecting a telephone and a telephone

= Cellular
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carrier; what features and services are
available and how to get the best use
from them: roaming (traveling) outside
your home area: sending data via your
phone’s computer interface; dealing
with operational difficulties; and safety
and security.

Plus, more than 45 pages of
informative illustrations and
photographs. a handy list of roamer
access numbers, a glossary of terms
for easy reference, and a look at what's
coming in the future.

With 148 pages. the book costs
$9.95 plus $2 S&H, and is available
from Quantum Publishing. Box 310,
Mendecino, CA 95460.

Troubleshooting Techniques for
Microprocessor-Controlled Video
Equipment
By Bob Goodman
Microprocessors are being used in
practically all of today’s consumer-
electronics devices. So great
opportunities await the electronics

"ToswLisaneTe TEcHmYeES ron
MICROPROCESSOR
CONTROLLED
VIDEC EQUIPMENT
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service technician who develops
expertise in this area. This introduction
to servicing “electronics brains™ may
be what you need to gain those skills.
Electronics service technicians.
engineers, computer service
technicians, even advanced electronics
hobbyists can learn how to get to the
heart of most any problem and solve it
skillfully and confidently.

The author breaks down the
intricacies of microprocessors and
digital electronics and demonstrates in
easy-to-follow steps how to
troubleshoot them when a problem
occurs. You'll get a short course on
digital electronics covering digital
logic, logic gates, truth tables, and the
functioning of microprocessors in
general. Next you'll be introduced to
troubleshooting techniques for logic
circuits with information on the use of
digital logic probes, logic monitors,
and oscilloscopes. It even includes a
complete chapter on the highly
sophisticated troubleshooting method
developed by Hewlett-Packard called
signature analysis.

Handy hints and tips are also
included-in Troubleshooting
Techniques for Microprocessor-
Controlled Video Equipment that focus
on the types of problems that most
often occur in microprocessors and the
easiest way to deal with them.

The 341 page book sells for $16.95
from Tab Books. Inc., Blue Ridge
Summit. PA 17214; Tel. 717/794-2191.

VCR Troubleshooting
& Repair Guide
By Robert C. Brenner
and Gregory Capelo

Almost everyone is purchasing
VCR’s lately. including you hobbyists.
So the demand for a technical text on
VCR’s has been answered with this

CIRCLE 53 ON FREE INFORMATION CARD

troubleshooting & repair guide.

This helptul troubleshooting guide
is for the electronics hobbyist.
layperson. or technician who needs a
preventive maintenance and
troubleshooting reference for VCRs.
Limited electronics experience is
required to use it. but more
sophisticated service and repair
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tunctions are included for use by the
service technician. |

Topics covered include: introduction |
to VCR maintenance: basic
troubleshooting; routine preventive
maintenance; specific troubleshooting
and repair; magnetic recording theory;
VCR operating theory: and advanced |
troubleshooting as well.

VCR Troubleshooting & Repair [
Guide, No. 22507. is 256 pages and
retails for $19.95, and is available
through bookstores. electronics
distributors. or direct from Howard W.
Sams & Co. Inc.. Dept. R40, 4300 W_ |
62nd St.. Indianapolis. IN 36268 Tel
800/428-SAMS.

Wiring and Cable Designer’s
Handbook
By Bernard S. Matisoff

It state-of-the-art design techniques |
and manufacturing methods nceded to |
produce reliable cable and wiring
assemblies is your cup of tea, then
drink this in.

Over recent years. conductor
variations have become as complex as
the components and systems they
serve. So. if you want the wiring and
cabling that you design and
manufacture to stand up to today’s \
complex electronics environment, you
need a completely up-to-date coverage
of the exacting requirements they must {
meet. And this is it!

Whether you are involved in the ‘
manufacture, use. or servicing of
clectronics supplies and equipment- '
computers, radio equipment, radar, l

7 ; |

WIRING |

CABLE
DESIGNER’S

HANDBOOK
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communications. avionics, automotive
electronics—want to be sure the ‘
wiring and cabling involved is top of
the line. This guide 1s a reference of
physical charactenstics. design
techniques, manufacturing methods,
and other data needed to produce
highly-rehable cable and wiring
assemblies. You'll learn all about !
various types of cables and wiring
such as flat cables. tlexible cables,
coaxial cables, and shieided cables.
Although every clectronics system
or unit must be wired or cabled to
(Continued on page 16)

Free

Famous h'- " tECh
atalog

A very special computer &
electronics guide that shows
you what the exciting world of
kitbuilding can do for you.

Challenge. Knowledge. Achievement. Enjoy-
ment. All of these things are yours when you build
a Heathkit high-quality product. Our colorful, in-
formative catalog reflects the years of experience
and technological expertise that make these
things happen for you.

PackKit
Muliti-Mode TNC

HERO® 2000 Educational
Robot and Courseware

iIBM-PC Compatibie
LExpandabln omputer

In our catalog you'll find over 450
interesting and useful items — from
computer hardware and software to
robots and testinstruments, and from
home security systems to color tv's
and amateur radio equipment.

But what makes Heath Company
unique is that we offer you the confi-

Send §

dence and pride that you can only get
by building a state-of-the-art product
yourself. And you're backed by our
promise, “We won't let you fail”

The Heathkit Catalog is a simple —
and FREE — first step toward this ex-
cellent opportunity.

NOW for your FREE Heathkit Catalog

Yes! i want to see what kitbuilding can do for me. |
Please send me the latest Heathkit Catalog Free. l

Send to: Heath Company, Dept. 107-562 |

Benton Harbor, Michigan 49022 |

Name l
l Address l
| I
- 8 Ci _ _
mm Heathkitmm! " . |
T P | |
Company l A subsidiary of Zenith Electronics Corporation CL-787R2 '-
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By Don Jensen
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There’s plenty of scanner activity in the Caribbean

[JTHE MosQuito COAST IS BUZZING
these days. And Puerto Lempira. a down-

| at-the-heels port on the Caribbean coast of

Honduras is the focal point for the action.
La Mosquitia. as the area 1s known in
Spanish, spills across national boundaries
to include a good chunk of the Nicaraguan
coastline—an arca where a Contra organ-
ization. a Miskito Indian army (called
KISAN) is up in arms against the Sand-
inista forces of the Managua government.

Puerto Lempira is the haven and stag-
ing area tor Contraefforts. Itisn t much ot
a town (really): unpaved streets. no run-
ning water tor months, electricity that
shuts down at 10 PM, a single hotel, and
lots of bars.

But just across from the dirt runway that
serves as Puerto Lempira’s “international
airport,”” is a house trailer—the only air-

conditioned spot in that steamy town—

which houses SAN/ Radio, the favorite
station of the Miskito-speaking popula-
tion ot the area.

On the air since last August. that
10.000-watt shortwave outlet (broadcast-

ing on 4,755 kHz) has become the rage of |

the Mosquito Coast with its program mix
of country-western, reggae and tropical
thythms. plus news. health and nutrition
tips. and Miskito tolkloric stories.

The station. funded by the US Agency
tor International Development, broad-
casts in Spanish as well as Miskito, plus
some English and the lesser known Sumo
Indian tongue.

Another shortwave voice in the arca is
HRXK, La Voz de la Mosquitia, 4.910
kHz. which operates from Campo
Bautista. not far from Puerto Lempira.

Only a tenth as powerful as SANI Ra-
dio, HRXK is a struggling gospel broad-
caster run by Baptist missionary, the Rev.
Landon Wilkerson with help from a de-
voted group ot supporters back home in
Mississippi

Technical problems have repeatedly
knocked the station oft the air, but each
time it comes back, usually after a flying
trip to Honduras by a faithful triend. a
stateside radio engineer. Wilkerson
vowed, early this year. to keep HRXK on
the air despite the difficulties.

On the other side of the ideological-
spectrum broadcasts is the domestic voice

of the Managua government. Radio Sand-
ino. which has daily programs in the Mis-
kito language as well as in Spanish.
HRRI. SANI Radio can be easily heard
most evenings in North America—in fact,
it is said to be quite a favorite among
Japanese shortwave listeners these days.
HRXK. La Voz de La Mosquitia. which
has no.English programming by the way,
can also be heard. though less well, by
U.S. and Canadian shortwave listeners
when the station is “up’’ and operating.

Station Profile

Radio Exterior de Espana is the over-
seas shortwave service of the Spanish
government’s public broadcasting net-
work. Radio Nacional de Espana.

For 62 broadcasting hours daily, REE
transmits 1o listeners overseas-—both
Spaniards abroad and a non-Spanish-
speaking audience. Three-quarters of the
station’s programs are, not surprisingly,
in Spanish. But there are six hours daily of
English programming. plus shorter
schedules in French, Arabic. and other
languages of Spain—Basque. Galician

i~
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and Catalonian.

REE has made a major commitment to
international broadcasting. 1t operates
five 100-kilowatt shortwave transmitters at
Arganda del Rey. some 20 kilometers
from Madrid: the newer and more power
tul facility with a half dozen 350-kilowau
units at Noblejas. about an hour’s drive
trom the capital. and a pair of 50 kilowat-
ters at Tenerife in the Canary Islands, the
service’s relay station for programming to
Venezuela and Central America.

lis offices, newsrooms, and studios are |
all 10 be found together at Casa de la
Radio (Radio House), Prado del Rey on
Madrid’s outskirts.

Radio Exterior de Espana’s aim with its
international service, says the station, is
10 ofter a realistic view of Spain to for-
eigners. focusing on its social and politi-
cal institutions, as well as the Spanish
culture and tourism.

Thirty broadcasters are involved in
REE’s forcign language programming.

The REE staff, in all, includes 100 jour- |
nalists and broadcasters. with about 20 |
others involved in administrative work

e T

One of the most active of a busy band of Florida shortwave DX enthusiasts is
Steve Reinstein of Pembroke Lakes. Steve is co-editor of the well-respected

shortwave newsletter, DX South Florida.




plus about 20 freelancers. Engineers, stu-
dio technicians, and other specialists who
are drawn from the general Radio Na-
cional staff.

The Spanish language service seeks to
reach Spanish emigrants in Europe,
America, and Australia; fishermen and
sailors, traveling businessmen and techni-
cians, and others who speak the lan-
guage—or who are learning it.

REE pays special attention to listeners
who are studying the Spanish language,
since the language, the service notes, is
taught at more than 6000 colleges and
universities around the world.

Shortwave listeners can look for Radio
Exterior de Espana in English—identify-
ing as the “Spanish Foreign Radio”—
during the North American evening
hours, form 0000 to 0200 UTC on 6,125
and 9,630 kHz, and from 0500 to 0600
UTC on 6,125 kHz.

Those seeking a QSL card in response
to their reception report may obtain one by
writing to: REE, Apartado !56-202,
28080 Madrid, Spain.

Book Look

New on the market is the Shortwave
Listening Handbook (Prentice Hall Inc.,
Englewood Cliffs, NJ 07632) by Harry L.
Helms. And it, indeed, lives up to its
billing as ‘‘a comprehensive, one-stop in-
troduction to shortwave radio,” covering
the how-to and technical aspects of the
listening hobby.

Available in either paperback or hard
cover, Shortwave Listening Handbook is a
good basic guide to SWL'ing in all its
intriguing aspects. If you’ve been listen-
ing to shortwave for some time, chances
are that you’ve already stumbled across
the mysterious ‘‘numbers’ stations.
Those presumed-to-be-espionage en-
crypted transmissions consist of groups of
4 or S numbers, in Spanish and other
languages, which seem to drone endlessly
on a variety of SW frequencies.

If you would like to know more about
such operations, two books which may be
of interest are Uno, Dos, Cuatro (Tiare
Publications, PO Box 493, Lake Geneva,
WI 53147) and Guide to Embassy and
Espionage Communications (CRB Re-
search, PO Box 56, Commack, NY
11725).

The former, written by an anonymous
researcher who goes under the
pseudonym, ‘““‘Havana Moon,” focuses
specifically on the shortwave numbers sta-
tions, which have puzzled SWL's for a
quarter of a century.

Author/editor Tom Kneitel is the author
of the second book, which deals not only
with the numbers transmissions but also
the radio communications of the world’s
diplomatic corps. Tom has always found
communications information and data
that others gave up on!

Down the Di_al

What are you hearing on SW? Drop a
line to Jensen On DX’ing, Hands-on
Electronics, 500-B Bi-County Blvd.,
Farmingdale, NY 11735, and let the rest of
us know, via this column. Include your
loggings, along with their frequencies
and times.

Times are listed in Coordinated Univer-
sal Time (UTC); frequencies are given in
kilohertz (kHz).

AUSTRALIA—6150, ABC
Melbourne, broadcasts from transmitters
at Lyndhurst. The programs, noted
around 0830 hours, are intended for Aus-
sie listeners in the inland “outback’ and
are separate and distinct from the overseas
programming of Radio Australia.

BURMA—4,775, Burma Broadcast-
ing Service, Rangoon, is not acommonly
heard station, but it has been reported in
the midwest with local vocals and news
from 1225 hours.

ABBREVIATIONS
DX long distance (over 1000
milesy
HRXK La Voz de la Mosquitia
HRRI SANI Radio
kHz kiloHertz (1000 Hertz or
cycles)
QsL verification reply from
broadcaster
REE Radio Exterior de Espana
Sw shortwave
SWB'ers shortwave broadcasters
SWL(‘'s) shortwave listener('s)
SWL'ing shortwave listening

UTC/GMT Universal Time Code/
Greenwich Mean Time

WMLK the Assemblies of Yahweh

CHAD—5288, Moundou, a provincial
city in this west African country has a
domestic broadcaster that can be heard on
this frequency at about 0500 hours,
broadcasting mostly local African and
French music.

CZECHOSLOVAKIA—21,505, Ra-
dio Prague can be heard at 1430 in En-
glish, with news following the horn
interval signal and identification.

GALAPAGOS—4,810, La Voz de
Galapagos is a fascinating DX catch on
shortwave, broadcasting from the islands
that Charles Darwin made famous in the
19th century. Actually the Galapagos is a
little bit of Ecuador out in the Pacific.
Programming is in Spanish, of course;
look for this one during the evening hours,
about 0130 to 0200.

CREDITS: Richard D’'Anglelo, PA;
Sheryl Paszkiewsicz, WI; David
Swaringen, NC; Wilder Pickard I, IL;
Kirk Allen, OK; Charles Weiss, OH;
Ken Kashiwabara, CA; Rufus Jor-
dan, PA; Brian Alexander, PA; John
Prath, FL; North American SW Asso-
ciation, 45 Wildfower Road, Levit-
town, PA 19057)

HAITI—4930, 4VEH, Cap Haitien,
another religious station, turns up here
occasionally during the early mornings.
You may hear French language news at
1100 hours.

NICARAGUA—6,162, Radio Sand-
ino. Our lead item this month featured the
stations broadcasting to the Miskito Indi-
ans of Nicaragua. This Managua-based
shortwave voice is the other side of the
ideological spectrum. Look for it at about
1000 hours.

NIGERIA—7,255, Voice of Nigeriais
another African station with an unusual
tuning signal, west African drums. This
one can be heard at 0455 hours, just be-
fore the station's English transmission be-
gins at 0500.

ROMANIA—15,250, Radio
Bucharest operates simultaneously on
9,690 and 11,940, as well as this 25 meter
band frequency. You can hear English
news at 1300 hours.

SPAIN—6125, Radio Espana Exterior
from Madrid is the foreign service of the
Spanish national radio. Try tuning this
one in at 0100 hours.

URUGUAY—9,595, Radio Monte
Carlo provides all-Spanish programming
from this shortwave outlet, which broad-
casts from Montevideo during the evening
hours.

USA—9,455, WMLK, this shortwave
station is operated by a rather small re-
ligious sect know as the Assemblies of
Yahweh. The enterprising organization
goton the air by reworking a used medium
transmitter and broadcasts from a convert-
ed gas station in Pennsylvania. Check this
one out at about 0400 hours.

USSR—5,945, Radio Tashkent. This
voice from Soviet Asia can be heard in
English from 1200 to 1230 hours, with
news, commentary and other kinds of pro-
gramming.

VATICAN—6030, Vatican Radio fol-
lows up its French programming with a
brief English program at 0050 hours,
which was formerly heard on 6015. This
one is easy to pull in.

VENEZUELA—I11,852, Radio Na-
cional in Caracas, Venezuela, is another
with all-Spanish programming, but is
probably somewhat easier to hear. Try
catching this one at about 0030 to 0100
hours; or else you might try its parallel
frequency, 5,020 kHz.

YUGOSLAVIA—7,240, Radio
Yugoslavia, Belgrade is an interesting
eastern European shortwave catch. It
broadcasts from 2215 hours in English,
with news and ““Tips for Tourists.” It’s a
good catch.

ZAMBIA—4 910, Zambia Broad-
casting Service from Lusaka in southern
Africa begins its transmissions about
0340 hours with the haunting cry of the
fish eagle. Programming begins just in
advance of 0400 hours. [ |
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CABLE TELEVISION
CONVERTER
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CABLE TELEVISION CONVERT-
ER, descrambler and wireless
remote control video equipment
accessories. Catalog free.

CABLE-DISTRIBUTORS
UNLIMITED
116 Main Road
Washington, AR 71862

BOOKSHELF

(Continued from puage 13)

function in its intended use. very little
information on their design and
manufacture is currently available. The
book will give you instant access to
specific charts and tables of design and
manufacturing parameters for specific
conductor requirements. And because
military equipment is subject to
extremely severe conditions of usage,
design. and workmanship standards. it
will be these high standards that you
will learn. to give your equipment the
reputation of quality that is needed to
stay competitive.

Containing 293 pages. the book
retails for $41.50 from Tub Books,
Inc.. PO Box 40. Blue Ridge Summit.
PA 17214: Tel. 717/794-2191.

The Ku-Band Satellite Handbook
By Mark Long

If a good book on Satellite TV
would put you in orbit, then Sams may
have what you're looking for.

This book explores all of the various
aspects of the transmission and
reception of video. voice. and data
signals by commercial
communications satellites operating on
frequencies within the 11-to-12 GHz

range,
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ELECTRONICS JUBILEE N
MEMPHIS, TENNESSEE

1987 National Professional
Electronics Convention

NESDA (inc. NATESAY), ISCET & TESDA ON THE MISSISSIPPI RIVER

The Pe.abody * Memphis, TN
August 10-15, 1987

®Socld Events © Sponsorsd Mesl Functioms = Dences
® Tochnicsl S © Businesy My Training
® Two- Doy N: [ Trode Show
*Mud iddond © Besle Street © The Mininippi River

TENTATIVE SCHEDULE

MONDAY. AUGUST 10

* Goil & tennis outings * Bagin 40-hour
tnstructors Conference and basic VCR ser-
vicing course * Get-acquainted party and
Mississippi Ruver bodt ride (free 10 early
feQISLrANTS; #x1r3-COSt OPLION 10 Others).
TUESDAY, AUGUST 11

O InumunnvaR school © Business

nar « Tech,

*ISCET nmur olcclmm = Dinner party.
WEDNESDAY, AUGUST 12

« Instructors/VCR school « NESDA an-
nual Houss of Representatives and mombvv
ship 9/Stete of 1he
Technical ummul ¢ Dinner party,

THURSDAY, AUGUST 13

 Instructors/VCRA school ¢ Trade show
* NESDA ofticer slections ¢ Technical sem-
nars e Country/Wesiarn dinner party.
FRIDAY, AUGUST 14

* Instructors/VCRA schoot  Dealer/Mfr,
meetings * National Service Conference o
CET Exams © Cont, ISCET annual meeting
* Profassional seminars « Dinner party.
SATURDAY, AUGUST 15

© ISCET breakfast ® Instructors/VCA
1choot » Advanced VCA service school ©
Servicing Digital VCRs » NESOA/ISCET
annuat awards banquet and otficers
nstailation ceremony,

For more information and a registration form, contact NPEC ‘87,

2708 W. Berry St., Ft. Worth TX 76109; Ph. {817) 921 9061

How to live
with someone
who’s living
with cancer.

When one person gets
cancer, cveryone in the family
suffers

Nobody knows better than
we do how much help and
understanding 1s needed, That's
why our service and rehabuh-
tation programs emphasuze
the whole family. not just the
cancer patient

AMONg Our regUIAr services
we provide information
guidance to patients and families,
transport patients to and from
treatment, supply home care
items and assist patients 1n their
return to everyday hfe

Life s what concerns us The
hife of cancer patients The lives of
their families S0 you can see we
are even more than the research
organuzation we are so well
known to be

No one faces cancer alone

AMERICAN CANCER SOCETY

CIRCLE 53 ON FREE INFORMATION CARD

Topics covered include: from 4 1o 12
GHz: the evolution of satellite
technology: exploring the satellite
system: the new frontier at 12 GHz:
Ku-Band carth station antennas: Ku-
Band LLNB's, feedhorns. and
polarizers: have dish. will travel: Ku-
Band transportable uplinks: Ku-Band
satellite scrambling systems:
interactive satetlite networks: and U.S.
direct broadcast satellite (DBS) players
as well as others.

The Ku-Band Satellite Handbook,
No. 22522, is 320 pages and retails for
$24.95. For your copy contact Howard
W. Sums & Co. Inc.. Dept. RA0, 4300
W. 62nd St.. Indianapolis. IN 46268
Tel. 800/428-SAMS.

A Correction .

A mistake appeared in our report of
the book John D, Lenk’s
Troubleshooting an Repair of
Microprocessor Based Equipment in
the March 1987 issue. The price
quoted for the book was $12.95 instead
of the true price of $21.95. We
apologize to anyonce experiencing
trouble in ordering that book because
of the error.




Remote Control

Is a “magic wand™ that can control the
television set, VCR. and cable box, all the
stereo cornponents in the house what you
want? Well, Onkyo’s Unifier. Model RC-
AVi. is the industry’'s first audio/video
universal programmable remote control
Today s modern audio/video systems typ-
ically incorporate three or more different
remote controls. With the Unitier. all
functions can be memorized by one handy
master unit.

Any infrared remote control for any
component from any manufacturer can be
replaced by the Unitier: it is actually able
1o learn the control codes from other
units. More than 100 different functions
can be stored in the Unifier’s memory.

The Unifier comes with control codes
for Onkyo products already programmed
in. Consumers can easily teach the unit
how to control other components. For ex-

WEw [Proouers
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ample, the user could simply hold. say. &
video recorder’s remote control head-to-
head with the Unifier. For the control
codes to be learned, he would press the
VCR’s remote control buttons and the
matching Unifier buttons. The Unifier
will signal when it has learned the new
codes. and from then on it would be able
to control the VCR.

The key to that versatility is an on-
board. battery powered microprocessor
that electronically transmits and stores the
other remote’s functions. The Unitier in-
corporates three main modes: Audio. Vid-
eo, and Auxiliary. The audio mode allows
remote control of an amp/tuner/receiver,
cassette deck, CD player. and turntable.

The Unifier, Model RC-AVI, is pack-
aged with two new Onkyo receiver mod-
els. the TX-82M and the TX-84M. 1t will
also be available at a suggested retail price
of $119.95.

For further information contact Onkyo
Corp.. 200 Williams Drive. Ramsey, NI
07446.

Add Color to your Messages

If you like to get messages across in a
big way. you may want to hang up the
Gamma 305 electronic bill board. The
model 305 offers three LED colors to
choose from. red. green. and yellow, or all
three combined. Contrasting background
colors give the user 8 different color com-

binations. The Wireless remote-control

Employers

Willing workers available
now at as little as %
your usual cost.

This is your chance
to get help you've
needed. but thought you
couldn't afford.

No business too large
or too small. Call your
private industry council
or write National
Alliance of Business,
PO. Box 7207.
Washington, D.C. 20044

A Pubkc Sence
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€lECTRONICS

MAKES YOUR WIShES
COME TRUE!

you GEL MORe than three wishes with the
NEW MCM CATAOG PROMUCT selection,
COMPETITIVE PRICES, FAST O€livEry — They all

COMeE (RUE.

BUE QONT STop thErE! wish for other things
lIkE convenieNt wll-free OROERING, TEChNICal
AOVICE, NEW aNO NarO-TO-FMO 1Items . .. welll
MaAKkE theEM COMeE MULE, LOO!

Make the nEw Mcem Catalog your magic lamp
... Call today foRr your frREE Copy.

1-800-543-4330
1-800-762-4315 1n Oh1O
1-800-858-1849 1N alaska and hawail

MCM ELECTRONICS

858 E. CONGRESS PARK DR.
CENTERVILLE. DH 45459

A PREMIER Company

SOURCE NO. HO-05
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New Catalog of
Hard-To-Find
Precision Tools

Jensen'’s new catalog is jam-packed
with more than 2,000 quality items.
Your single source for hard-to-find
precision tools used by electronic
technicians, scientists, engineers,
schools, instrument mechanics,
laboratories and government agen-
cies. This popular catalog also con-
tains Jensen’s world-famous line of
more than 40 tool kits. Call or write
for your free copy today!

JENSEN

7815 S. 46th Street
Phoenix, AZ 85044
(602) 968-6241

TOOLS INC.
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' |NEW PRODUCT SHOWCASE

keybourd enables programming from up
10 30 teet. even through glass.

Some interesting teatures include: 2"
characters. 8000 character memory with
[ 90 day back-up. 22 display modes. upper
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[ | and lower case letters. and pre-pro-

grammed animation.

In addition to those standard features. it
includes options such as attention getting
customized logos or graphic creation.
Memory cartridges for faster program-
ming are also available.

The 305 retails for $599. For additional
information in Flonda Tel. 305/251-5775.
for atl else Tel. 800/522-SIGN. or write
to: Gamma Technologies. Inc., 12161 SW
132nd Court. Miani. FL 33186.

Winged Robot

Yes, a robot with wings. but without
[ motors! Space Wings resembles a large
electronic buttertly. [t's sleek silver wings
move continuously using a nickel-ti-
tanium alloy wire catled BioMetal. When
electrically activated. the BioMetal wire
contracts up by five percent of its lfength.
pulling inward to close the wings. When
unpowered. the wire relaxes and the
wings reopen. In that way. Space Wings
flaps six times per minute for tens of mil-
lions of cycles.

Space Wings gives hands-on experi-
ence with the new generation of shape-
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memory alloys. Space Wings is unique in
that it moves entirely without the use of
motors. solenoids. or magnets

‘The Space Wings kit can be assembled
in under an hour with little or no previous
electronics experience. Each kit includes
BioMetal wire. printed circuit board,
electronic components. mylar wing mate-
rial. and detailed instructions. A 3-Volt
adapter powers the kit, and uses only 200
milliamps of current. When assembled,
Space Wings stands just over six inches
tall. The kit has a suggested retail price of
$19.95, and is currently available from
Mondo-tronics 20090 Rodrigues Ave.
#1. Cupertino. CA 95014; Tel
408/255-7055.

Personal Radio/Cassette Recorder

Ever hear a good tune on a portable
radio and not be able 10 record 11?7 Now
there’s a solution to that problem, the RX-
SR25. For pleasure use, the user can listen
to his favorite radio station or cassette tape
through the included. lightweight stereo
headphones. Selections from the radio
can be recorded directly onto a casseue
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tape simply by making use of the one-
touch recording fteature.

The RX-SR25 also includes cue and
review. the convenient feature that lets the
user. while in the play mode. locate desir-
ed passages quickly and easily by press-
ing fast forward or rewind.

For business or school, the built-incon-
denser microphone allows the taping of
important lectures or seminars.

The RX-SR25 also has a metal/CrO,
normal tape selector. offering metal tape
compatibility in the playback mode.
Other features include auto-stop. an LED
FM stereo indicator. and a detachable belt
clip. The unit operates on two AA bat-
teries (not included). It is at the suggested
retail price of $79.95.

For more information write to Pan
asonic Company. | Panasonic Way,
Secaucus. NJ 07094

{Continued on puge 22) |




Thisbrand new MODERN AMATEUR
ELECTRONICS MANUAL provides
you with a single comprehensive
and practical reference work—to
keep you completely up-to-date with
all aspects of amateur electronics.

If you’re exciied about electronics...if you want to understand,
assemble, repair, and have fur with electronics, you need...

THE MODERN AMATEUR ELECTRONICS MANUAL
..the major guide and reference volume in the electronics field.

No field is more fascinating than electronics. But no field changes
mose rapidly. Think of the advances in computer technology, audio
and video equipment, short wave radio, to name just a few. To
keep up-to-date you would probably have to read ten magazines.
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ALWAYS UP-TO-DATE. WEKA Publishing, one of the largest
technical publishers in the world, sends you supplements scveral
times a year. You put these in the appropriate sections of the
book—a sturdy, well-built
looseleaf binder.

IMPORTANT: WEKA Publishing
is independent of any electronic

Now with THE MODERN AMATEUR ELECTRONICS
MANUAL, plus updates, you keep abreast of new developments,
new equipment, new theories, new products.

Don’t waste time searching for reference sheets, data sheets,
or instructions. You have them now in one looseleaf volume

plus its supplements.

A world of fun for the electronics hobbyist.

THE BASICS. Learn about measurement
instruments—neon bulb voltage
indicators, VOMs, VTVMs. Build your
own circuit boards. Check out the
MANUAL's printed-on-film PCBlayouts,
ready to transfer to copper clad boards
for immediate use.

EQUIPMENT. Latest information on
steren. VCR, compact disc, and other
audip equipment is provided.

ASSEMBLY. Hobbyists interested in
radios, synthesizers, computers, loud
speakers and amplifiers can use the
assembly instructions given for many
kinds of electronic equipment.

SHORT WAVE AND CITIZEN BAND
RADIOS. The MANUAL gives you
information on equipment and
regulations. Learn what’s legal before
you go on the air.

COMPONENTS. Need capacitors,
inductors, semi-conductors, switches,
relays and many other kinds of electronic
hardware? Check the MANUAL. You
will find descriptions and sources and
very often alternative possibilities.

COMPUTERS AND PERIPHERALS.
Learn how to program your computer.
Use BASIC or other languages; it's all
in the MANUAL. Modems, bulletin
boards, graphic cards, and much more
are ali explained.

SUPPLY SOURCES. Every hobbyist is
constantly on the prow} for parts. The
MANUAL's reference sheets save you
time. They tell you where you can obtain
hundreds of components. Updating
sheets assure that your volume is
always current.

Assemble your own CIRCUIT BOARDS—we give you
ready-to-use PCB layouts on film —a verypopalar feature,

manufacturer. We provide fair
and unbiased information on
equipment, as well as on sources
of parts and service.

THE MODERN AMATEUR
ELECTRONICS MANUAL
Editors: Gunter Haarman,
Roger Dorey, John Weddebaum.
Basic Edition: 400 Pages, 8“ X 12",
Price: $49.95. Supplements:

Sent to all subscribers several times a year at a cost of 25¢ per
page. Supplements can be discontinued at any time.

T |
NO-RISK GUARANTEE

You must be completely satisfied with any book you o!'der from
WEKA Publishing, or you can return it any time within 10 days
—no questions asked. We’ll even pay the return postage. By
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A and United States.
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1t card s missing, please write t0:

WEKA Publishing, .td. e {8-20 Purdy Avenue ® Rye, New York 10580
A Member of the International WEKA Publishin, G{Oup: Austria, France,
‘Germars, lialy, Netherlands, Spain, Switzerland, United Kingdom
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You say you

can’t afford

DSE Kits are much more than
educational FUN - they're a great
way to furnish your test bench
with substantial savings!

TRANSISTOR
TESTER KIT

31 995
K-3052

Simpie enough for a beginner, this quality kit includes all
parts, case & instructions to produce a valuable piece of
equipment that tests bipolar transistors, diodes. FET s
SCR’'s and PUT's.

APPUANCE WATIMETER 'S ‘)

$ 95 ,’ .
* 3“42, oy

Two ranges measure power
consumption of virtually any
appliance (from 0-1500 watts
110%) operating from a wall outlet Easy to
build & usetul in home, workshop or laboratory.

= FREQUENCY

e @l); COUNTER
ﬂ&ﬁﬂm af wr
T e 189

K-3439

Features 7-digit LED display: reliably measures O-10MHz,
0-50MHz and (with optional prescaler below) 10-500MHZ
4 gating times: 4 period measuring ranges. input sensitivity
Ing-ZBOMHL 100mV - 50MHz @ 1 M input impedance.
accuracy typ. better than+.005%.

Choose from over 90 kits!

# - Beginner
* & - Intermediate
% % % - Advanced

DSE Kit
Skill Levels

Introduce & youngster or novice to
the exciting world of electronics!

Try Dick Smith's electronics s
course in a box! You get the Fun-

Way 1 book introducing components.
terms & concepts in 20 entertaining
projects. all parts necessary 10 build
any of the projects. and reusable plastic parts tray.

K-2605

FunWay Into Electronics Gift Set

Prescaier Kt (K-3432) Expands range of K-3439 $22.50

DSE has Everything for Enthusiasts!

In addition to kits. components & hardware. we carry a
large range of tools. test equipment & PCB supplies
like the Photo-Etch™ Kit which lets you make PCB's
divocl:l form magazine are (H-5700. $37.00) and
Ciwcull-Fix™ Kit which has everything you need to repair
or modify circuit boards {H-5900 3;4.95) Call us!

ORDER TOLL-FREE
1-800-332-5373

Prepaid & Credit Card Orders Only
Mondey - Fndey 7am-6pm Pacific Time
Caiitornia Orders Call 415-368-1066

For Intformation Calt 415-368-8849

DSE, P.O. BOX 8021, REDWOOD CITY, CA 94063
Minimum order value $20. VISA & MC weicome. Add 5%
of order total {$1.50 min) tor UPS Ground shipping.
Outside USA add 20% ($4 min) There is an additional
$1.50 handling fee. CA residents please add sales tax

To receive s FREE copy of our 148 page color cataiog.
plesse use the reades service % indicated delow.
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'NEW PRODUCT SHOWCASE

(Continued from page 18 )

TNC Tuning Indicator

Are you a user of TAPR TNC-I-:
TNC-2-s or a clone such as the
MEFJ-12707 If so. a new tuning indicator
has hit the streets that you may want to
tune into

The MFJ-1273, $49 95. lets you tune in
HE. OSCAR and other non-FM packet
stations fast, because it shows you which
direction to tune your radio. All you have

F 4 THC 2 PACKET RADIO
TUSING WDICA

TOR

M —— A G
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to do is center a single LED and you're
precisely tuned in to within 10Hz

Twenty LED's give high resolution and
wide frequency coverage 10 make tuning
very casy.

The MFJ-1273 wning indicator plugs
into the MFJ-1270 and all TNC-1’s
TNC-2’s. and clones that have the TAPR
tuning indicator connection.

It comes with a double guarantee. It
ordered directly trom MFJ. it may be re-
turned within 30 days for a prompt retund.
less shipping. It is also covered by MFJ's
One Year Unconditional Guarantee.

To order. or for more information. con-
tact MFJ enterprises, Inc.. PO Box 494,
Mississippi State. MS 39762: Tel
800/647-1800. or 601/323-5869.

Supertwist LCD Terminal

It you're looking tor a portable with a
twist, then laptop one of these

The enhanced T1100 Plus battery-
powered PC is identical to its predecessor
except for the new higher-contrast LCD.

Supertwist technology allows more
light to pass through and bounce back,
creating darker characters and improved
screen contrast.

CIRCLE 96 ON FREE INFORMATION CARD
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The supertwist screen is standard on all |
new units and can be added to existin
models through an upgrade program.
(Pricing and avatlability of the upgrades is
unknown right now.)

The computer. powered by an 80C86
microprocessor running at 4.77 or 7.16
megahertz clock speed. features two 3.5
inch 720K B diskette drives and standard
interfaces for an RGB color monitor.
monochrome composite monitor. parallel
printer, RS-232C serial communication
device. expansion chassis or external
5.25-inch diskette drive

Ihey are priced at $1999 for 256 kilo-
bytes of random access memory and
$2399 for 640KB RAM.

For more information contact Toshiba
America Inc.. Information Systems Divi-
sion, 9740 Irvine Blvd., Irvine, CA
92718; Tel. 80(v457-7777

Remote-Control Booster
If you've got a big room. a wireless
optical-power booster for electronic re-
mote control devices may be what you |
need. With Zapit attached 1o the tront of |
the controller, the obstacles of low pertor-
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mance and limited range are eliminated. |
making remote operation of home elec-
tronics more convenient

Zapit. a battery-operated device. re-
ceives infrared light from a remote control
through a special lens system which am-
plifies and re-transmits the infrared sig-
nal. That power boost allows the beam to
bounce off walls and ceilings for ultra-fast

activation of components (television.

VCR, stereo). There is no need to point
the remote contro! in order to command
the equipment, and Zapit's increased
power allows users to move far out of the
normal remote control range—over 100
feet

Designed for ultimate convenience,
Zapit also serves as a handy base for the
remote control unit. holding it at an angle
for easy accessibility.

Zapit is priced at $24.95 suggested re-
tail. For more information contact Mon-
ster Cable, 101 Townsend Street. San
Francisco, CA 94107: Tel. 415/777-1355



Repeater Controller
The new S-COM 5K is a low-cost. com-
pact repeater controller just right for you
hobbyists. The state-if-the-art CMOS mi-
croprocessor design supports both a re-
peater and a control receiver. and requires
only 60 mA at 12 VDC.
Applications include control of main
site repeaters. remote receiver links, por-
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table repeaters, and emergency repeaters.
Operating parameters. such as 1D call-
signs, courtesy message, timeout timer.
pre- and post-timeout messages, CW
pitch. and CW speed. are remotely pro-
grammable via DTFM commands, elim-
inating trips to the repeater site to make
programming changes. Data is retained in
nonvolatile memory. Three logic inputs
and three logic outputs are provided for
site control and monitoring purposes.
Among the many other features in-
cluded are CW shaping. a watchdog
monitor, flexible repeater interfacing, a

| CW clock and calendar, DTFM muting,

| A/S mounting technology that couples the

security passwords . a polite identifier,
transient protection, power MOSFET out-
puts, and high-quality. GIOFR glass-ep-
oxy PC board.

The board measures 5.5 by 6 inches,
with the tallest component only 0.5
inches above the board.

Options include full IC socketing, 1.75
by 19-inch rackmount cabinet, wall-
mount power supply. and Audio delay
Module.

The S-COM 5K comes with a l-year
warranty. The assembled and tested
board. with all connectors and manual. is
priced at $179.

For information, contact S-COM In-
dustries. PO Box 8921, Fort Collins, CO
80525. For orders Tel. 800/621-8387, ext.
244. For technical information Tel.
303/493-8316.

Cellular Antenna
If a highly refined. second-generation,
cellular mobile-phone antenna, is what
you nced, read on. The Model
APDgS52.3. employs a unique, patented

antenna to the coaxial cable through win-
dow glass, providing a secure. fast. no-
holes installation. The company estimates
that over 70% of all cellular mobile in-
stallations employ On-Glass antennas.

On-Glass Il features a coupler design.
just %-in. high, that minimizes visual im-
pact. fits between defroster grid wires.
and virtually eliminates any potential de-
froster interference.

Also new is a quick-removal whip con-
nection with the male stud on the swivel,
preventing any accumulation of water.
The whip can be adjusted through 90° to
its vertical position and locked by means
of a single set screw. For smoother cable
installations, On-Glass 11 provides a mini-
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connector at the coupler. An advanced
adhesive system holds the antenna se-
curely yet allows for subsequent removal.

No field tuning is needed; each On-
Glass Il is factory tuned and inspected.
Finally, the antenna is protected by a high-
ly resilient, black, DURA-COAT finish
that resists abrasion, and offers a high-
tech, contemporary appearance.

For further information about the On-
Glass 11 cellular mobile antenna, contact
The Antenna Specialists Co., 30500
Bruce Industrial Parkway, Cleveland, OH
44139-3996.

CD Saver

There's good news and bad news for
those who use CD’s like frisbees. Com-
pact Discs, although durable, are far from
immune to damage. Frequently used
CD's often develop light scuffs and cob-
web scratches that can cause audible
problems—ticks, pops. dropouts, and
sputtering—which can severely diminish
your enjoyment of the music.

Even when fine scratches do not cause

—

(Continued on page 107)
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Good
s
Gold.

The 70 Series Multimeter: The Shining
Standard By Which Others Are Measured

These multimeters give you solid value for
your money. A 3-year warranty keeps you from
paying the price over and over for lesser quality
meters.

Choose from either the basic 73 or the
feature-rich 75 and 77. You'll find the features you
need at the price you can afford. Touch Hold™ for
holding readings. Audible tones for continuity
checks. Autoranging for simple operation.

Uncompromised quality at competitive
prices. Get your hands on a 70 Series Multimeter
at leading electronics distributors nationwide. Or
call toll free 1-800-227-3800, ext. 229 for more
information.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
FLUKE73,75,77

$79.$109. $145 3-year warmanty

07%. 0.5%. and 0.3% basic dc accuracy  Audible contnwiity (75 & 77)
Anabsg dagial Al _ Raegehold {758 17
Volts, ohms, 10A, diode test _ MuMipurpose holster (77)
Autorange Touch Hoid function (77)

2000+ hou battery like

FLUKE

®

© 1987. Fluke
CIRCLE 11 ON FREE INFORMATION CARD
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Sometimes you have big trou

[JTHERE 1S NO DOUBT THAT WE AR
| rapidly approaching the tme when every
home and office will be equipped with a
personal computer—most likely. it will
be an [BM-clone. Not necessarily [BM-
compatible, because that implies that the
computer might use different hardware
but the same software. | mean an honest-
o goodness-clone: one that takes [BM
type plug-in adapters

I"'m certain that many of you are now in
high dudgeon. ready to take pen in hand
and lecture me on the virtues of your Ap-
ple. Commodore. or Atari computer. And
still others are certain to write and prove
with wundisputable facts that their old
CP/M computers—be they Kaypro. Os-
borne. SWTP. or only Heaven knows
what else—is superior to an IBM PC. But
I'm not talking about superiority. 1'm
talking about what will be. and what
“will be™ is fast becoming an IBM-clone
world.

Fortunately. those persons new 1o per-
sonal computing usually have no trouble
getting a couple of cartons of hardware
up-and-running because they usually buy
the whole enchilada: every piece of hard-
ware and the matching cables.

When there are problems in getting an
IBM-clone up-and-running, it usually
turns out that the user is an “old hand ™ at
computing. and has tried o save a few
dollars by using the cables. interconnects,
and sometimes the hardware. from the old
computer system. In particular, the most
ditficult problems to resolve usually de-
velop when someone tries to drive an old
serial printer. or an inexpensive modem,
tfrom the clone’s serial port

That can lead to the brain-numbing
trustration of’ Carch-22. because when
you can’t get the serial hardware running.
vou must then face an arrogant dealer who
smiles and tells you that they don’t sup-
port anything except what they sell. In
other words. they won't test your new
computer—which is working fine by it-
self—with your old printer or modem.
Well. I'm going 10 help you wipe the
arrogant smile off the salesman’s face

A Helping Hand

The problem that many of you face
when interfacing IBM-clones with serial
peripherals is that the IBM-type serial

adapter—which IBM calls an
Asynchronous Communications Adapi-
er—requires that each and every hand-
shake connection be accounted for. or else
it won't work.

Let’s look at what that accountabihity
means. Assume that you have an older
serial printer: a model that’s still being
sold for “pocket change™ in the mail-
order marketplace. Most likely. re
gardless what other connections it might
have. it will work using only the connec-
tons shown in Fig. I: a TX (signal in) on
pin 3. a chassis ground on pin 1, a signal
ground on pin 7. and a busv (Data Termi-
nal Readv) on pin 20.

We will assume that you know enough
to connect the chassis (frame) ground. or
the printer might combine the chassis and

S|
A 1 SERIAL
T0 -—— PRINTER
IBM -
SERIAL
INTERFACE | <——o| "0
(P

Fig. 1—Only three wire connections are
usually required for the average serial
printer: pin 3 (signal), 7 (signal ground),
and 20 (the busy handshake). Pin 1,
which is the chassis ground, is often
connected within the printer to pin 7.

signal grounds on pin 7. So we’re talking
about three connections: Pins. 3. 7 and 20
(in Fig. 1). Quite possibly, you also have
an acoustic or non-hayes-compatible
modem, so it uses pin I, pins 2 and 3 for
input and output signals. and the signal
ground on pin 7.

Because you took the time to read the
manual that came with your computer.
you know that the IBM-serial adapter is
meant to drive a modem (not a printer)
straight-across: meaning pin 2 to pin 2.
pin 310 pin 3. pin 20 to pin 20. etc. So you
know that to drive a printer, you must
reverse the wiring to signal-pins 2 and 3
Just as you did with your old computer. In
fact. you can even use the same cables
because the connectors match. Those of
you who have not read your manuals. have
fortunately redeemed yourselves by read-
ing this column. escaping the fate of the

| E@& 2040 oN COMPUTERS

ble if you don’t get the whole enchilada

heathen.

Here Comes Trouble

Whoops! Something’s gone wrong.
The printer doesn’t work. So you try the
modem. That doesn’t work, either. Ob-
viously, you deduce, the computer is de-
fective: so you pay a hefty shipping charge
to ship it back to the dealer for repairs.
Then the equipment comes back with a
note to the eftect that everything is A-OK.
But your serial peripherals still won't
work. Wha® Hoppen?

What happened is that, unlike the serial
1/0’s on many other computers (which
work tine if you use only the signal con-
nections you really need). the IBM-type
serial 1/0 requires that every handshake
connection be connected to something—
or the interface won't work.

To explain: The serial interface uses
pins4.5.6. 8. and 20 as handshakes. The
signals on those pins either tell the pe-
ripheral that the computer is ready for use,
or they tell the computer that the the pe-
ripheral is ready. For example, pin S is the
Clear To Send (CTS). asignal originating
at the printer or modem. Many early com-
puters simply ignored the CTS. if you told |
the computer to output to 4 modem or
printer. it went ahead and output. Alas,
that’s not so with the IBM-ciones. They
do nothing uniess they receive a CTS sig-
nal from the peripheral.

It’s the same thing with pin 8. the Re-
ceived Signal Detector (RSD) that ori-
ginates at the modem. If the IBM-clone
doesn’t receive the RSD it’s not going to
do a thing. Then there’s the pin 6 hand-
shake. the Data Set Readv (DSR) line. It
originates at the modem or the printer and
tells the computer that the peripheral is
ready for use. An IBM-clone will do
nothing without that handshake.

Of course. there are handshakes that
originate at the computer: pin 20 is the
Data Terminal Readv (DTR). while pin 4
is Request To Send (RTS). Both tell the
peripheral that the computer is ready.

Now as we said. most early equipment
ignored most or all of those handshake
lines. but not the IBM-clone (figure that).
So if you use one of your early printer or
modem cables that do not account for all
the handshakes. your IBM-clone’s serial
1/0 will either not work. or the computer




WE'LL MATCH OR BEAT ANYONE'S
ADVERTISED RETAIL OR WHOLESALE PRICES!

| SINGLE DEALER
ITEM UNIT 10-UNIT
PRICE PRICE

|
| RCA 36 CHANNEL € CONVERTER (CH. 3 OUTPUT ONLY) | 2995 | 18.00 ea.
i

[ PIONEER WIRELESS CONVERTER (OUR BEST BUY) | 8895 | 7200 ea
[ LCC-58 WIRELESS CONVERTER | 5205 [ 7600 ea]
| JERROLD 450 WIRELESS CONVERTER (CH.3 OUTPUT ONLY) | 10595 | 9000 ea|

SB ADD-ON UNIT 110995 | 5800 ea]

BRAND NEW — UNIT FOR SCIENTIFIC ATLANTA Call for specifics
MINICODE (N-12)_ {10995 [ 5800 ea
MINICODE (N-12) VARISYNC 11995 | 6200 ea

MINICODE VARISYNC W/AUTO ON-OFF 179 95 11500 ea.

M-35 B gCH 3 OUTPUT ONLY) B 139 95 | 70.00 ea |
M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 19995 _+1'2500 ea |
MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109 95 | 5800 ea |

PINTtRFERENCE FILTERS —CH. 3 i 2495 | 1400 ea.
JERROLD 400 OR 450 REMOTE CONTROLLER 29 95 | 1800 ea

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON § UNITS) 225 00 185 00 ea|
[ SPECIFY CHANNEL 2 or 3 OUTPUT Other products ava:lable — Please Call |

T y Output

LO W E s - -
| R I c Es California Penal Code #593-D forbids us SUBTOTAL
Shipping Add

from shipping any cable descrambling unit
CLALEIE0] SIS $3.00 per unit

to anyone residing in the state of California. - —
| Prices subject to change without notice CE’SE g (A'\:deg%
x PLEASE PRINT TOTAL

Name
Address City

State Zip Phone Number (

Cashier's Check Money Order cOoD Mastercard
Acct # Exp. Date
Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |. the undersigned, do hereby declare under
penaity of perjury thatall products purchased. now and in the future, will only be used on cable
TV systems with proper authorization from local officials or cable company officials in
accordance with all applicable federal and state laws.

Dated: _Signed

Pacific Cable Company, Inc.

7325% RESEDA BLVD., DEPT. H-8 + RESEDA, CA 91335
(818) 716-5914 - No Collect Calls » (818) 716-5140

IMPO FOR INFORMATION

Please have entusedinyoura
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TV, RADIO
COMMUNICATIONS

el 4 (0 BP91—INTRO TO RA-
DIODXING. . . .$5.00. Ev-
erything you need to know
about radwo DXing and how
you can get into this fas-
cinating hobby area.

I !
[J BP155—INTL RADIO p
STATIONS GUIDE .... ¢

$6.95. New editionlists sta- /(:\\ \"L
tion site. country, frequency. | N ) }
ERP provides for thou- | i !

sands of short wave radio \\ *Tg f
stations. Nine sections ':J!' g
cover a vaniety of broadcast |.. 5

services. ¥

4 [T BP10S—ANTENNA
PROJECTS . ... $5.00.

Practical antenna designs

including active, loop. and

fernite types that are simple

. and inexpensive 1o build.
e yet perform well. Also in-

=M cluded are antenna ac-
cessores.
28 Birie.

| | BP125—SIMPLE AMA- P .._"'-"
TEUR BAND ANTENNAS i —
.. .. $5.00. Shows how to |
build 25 antennas starting Al |
with a simple dipole and /
working on up to beam, tn-

angle and even a mini B
rhombic. s

w
Eeibe " 4 | BP132—25 SHORT-

A WAVE BROADCAST AN-
TENNAS. . . .$5.00. Good
antennas can be inexpen-
sive. Here's 25 different
ones ranging {from a simple
dipole, through helicai de-
signs 10 a mult-band um-
brefia.

"1 BP136—25 INDOOR
AND WINDOW ANTEN-
NAS .... $5.00. It you
can't put up a conventional
antenna because of where
you live, one of these 25 de-
signs 1s likety to solve your
problem and delwver great
reception.

MAIL TO: Electrenic Technology Today
P.0. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA & CANADA
$0.0110 $5.00....$1.00 $30.01 t0 40.00. ..$4.75
$5.0110 $10.00 ... $1.75 $40.0110 50.00...85 75
$10.011t0 20.00...82.75 $50.01 and above $7.00
$20.01 to 30.00. ..$3.75

OUTSIDE USA & CANADA
Multiply Shipping by 2 for sea mail
Multiply Shipping by 4 for air mait

Total price of merchandise. . . . .. $
Shipping (see chart) .......... $
Subtotal ................ $

I Sales Tax (NYSonly).......... $

I Total Enclosed . .............. $
Name

I Address
City State Zip

O

——————

will lock up—depending on the particular
circumstances and equipment.

The Remedy

What should you do? Simply use all the
handshakes. Figure 2 shows how that can
be accomplished to drive a low-cost draft
printer that normally uses only the pin 3,
7. and 20 connections. Note from Fig. 2
that at the IBM end of the cable pin 4 is
shorted to pin 8. and pin 6 is shorted to pin
20. That all there is to it.

You don’t understand what's happen-
ing? OK. we’ll 1ake a closer look. The
computer itself makes pins 4 (RTS) and
20 (DTR) highto show that it is ready. The
Jumper from pin 4 to pin 8 puts the pin 4
high on pin 8, so the computer thinks it's
getting an RSD signal from the pe-
ripheral. Similarly, the computer’s high
on pin 20 (DTR) is jumpered to pin 6, so
that the computer thinks it’s getting a DSR
from the peripheral. All handshakes are
now accounted for; therefore, the comput-
er will output to the printer. The printer's
busy., which is connected to pin S (DSR)
at the computer, is really the only hand-
shake that is working, and it controls the
output from the computer. The computer
stops sending when pin S gets a busy sig-
nal from the printer, which indicates that
the printer isn’t yet ready to accept addi-
tional data.

For those of you with similar problems
when using a modem, again make certain
that all handshakes are accounted for. If
necessary, use the computer’s pin 4 to
force any unused handshake line high, the
same as we did for the printer connection.

Our final tip this month is for those of
you who are using parallel printers and get
only partial printing of a screen dump
(using the PRINT SCREEN) command.
Your problem isn’t the connections, but
something called “timing out.”” Many
carly printers. particularly daisy-wheel
models. have a small buffer of several
hundred bytes. When you enter a PRINT
SCREEN command, the printer starts, the
screen cursor drops several lines down,
you get a few lines of clean hardcopy
{print out), but suddenly the printer stops.
It does the same thing every time you try,
never printing beyond the same character.

What's happening is that the printer is
relatively slow after its buffer fills. The
computer fills the buffer almost instantly,
and the printer starts printing, ever so
slowly. The buffer doesntattempt to refill
until its almost empty. so many seconds—
perhaps a minute—goes by before the
buffer signals the computer to output
data. Meanwhile, the computer is doing
nothing, so it assumes it is finished print-
ing or that the printer has been turned oft;
and so it “times out.” returning the com-
puter to the non-printing mode. All that
gets printed is the data that first filled the

———
FRIEDMAN ON COMPUTERS
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Fig. 2—The IBM-type serial adapter will
not work unless all the handshake connect-
ions are accounted for. Shown here is a
wiring arrangement that will work with
most inexpensive serial printers. Take
note that it's possible that your printer
might not use pin 20 for the busy line. If
that is the case, simply connect it to
the appropriate printer pin.

printer’s internal buffer.

The “time out” was deliberately built
into PC/MS-DOS to prevent the computer
from locking up if the printer isn’t con-
nected or turned on. Lock-up was a com-
mon problem with earlier computers.

The way around the timeout/slow-
printer problem is to use *'spooler™ soft-
ware (it usually works), or better still, a
complete printer buffer between the com-
puter and the printer. In that way, the com-
puter fills the complete buffer and is ready
for immediate use while the printer takes
its own sweet time to do the printing. ll
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| 10 760 MHz band. which is used only for
TV broadcasting. '

| oo

[CJADMITTEDLY, IT'S HARD TO THINK OF A | military aeronautical band (225 to 300

piece of electronics gear as being contro-
versial. but Radio Shack’s Realistic
PRO-2004 scanner has earned that label
for itselt. This is a keyboard-programma-
ble 300-channel scanner base station that
was originally announced to cover from
25 to 520 MHz and from 760 to 1300
MHz. In other words, it could tune all
two-way communications frequencies be
tween 25 and 1300 MHz. except the 520

That enormous {requency range was
virtually unknown in a scanner intended
1o sell in the moderate $400 price range:
SO scanner owners were anxiously await-
ing its arrival. However, in advance of the
set’s appearance, Radio Shack announced
that the specifications of the PRO-2004
had been changed and that the scanner
would not cover two small frequency sub-
bands in the 800 MHz range that were
allocated for use by cellular mobile tele-
phones (CMT's). Many scanner enthusi-
asts yetled “*foul,” and from that day on

the PRO-2004 has been the center of an
ONngoing controversy. [

But as fate would have it, when the |
PRO-2004 tinally arrived in Radio Shack
stores across North America. it turned out
to be a rather tantastic piece of equipment
with many exciting features combined
with splendid performance. Some found
that the PRO-2004 could be modified in-
ternally to receive the two CMT frequen-
cy bands, thus restoring it to its originally-
announced specifications!

In addition to its copious 300-channel
coverage and big trequency range, the set
offers 10 difterent scarch ranges. a direct
search function that lets you start a search
(up/down) from any frequency shown on
the LCD display. ten scan banks. selecta-
ble mode (AM/NFM/WFM) for each
channel: selectable 5/12.5/50 kHz search |

| steps. memory backup. bright/dim panel |

lights, plus a teature that prevents the unit |
from stopping on a frequency without any
sound. Those “bells and whistles.” plus
standard scanner features (delay. lock
outs. slow/fast scan rates, etc.) make the
PRO-2004 an extremely attractive and
versatile unit.

The ability 1o reccive the exotic UHF |

S -

MHz) is a wonderful feature. which we
likedalot. In use. the Realistic PRO-2004
seemed remarkably tree of “birdies™ and
the intermod problems that often show up
in programmable scanners.

The PRO-2004 is a truly excellent scan-
ner. what might be conservatively de-
scribed as “'state-of-the-art.” We were
very impressed with this unit and we think
you will be. too. Trot over to your nearest
Radio Shack store and ask them to show
you one in action. One of the things to
look tor is that. despite its sophistication,
it's relatively simple to program and opetr-
ate. A status line on the LCD display
keeps you well informed as to what's
going on at all times.

Lights, Camera, Action!

One of our readers, Rusty Knowles. of
Illinois, passes along the news that when
the new film Vice-Versa was being filmed
in his home town. just outside of Chicago,
IL. there was plenty of two-way usage by
the film crews. The star of the fitm is
Judge Rhinehold, who trequently used
the Motorola HT-440 handhelds to com-
municate with the Assistant Director and

If you're shopping for a scanner, this one’s worth a look

By Marc Saxon

ON SCANNERS

other members of the ilm crew

Rusty said that he located the frequency
on his scanner and it turned out to be
173.225 MHz. One of the crew members
said that Cotumbia Pictures had rented all
of the two-way equipment. Our advice is
for readers to check out this trequency any
time they see a motion picture or TV pro-
duction crew in their area. Other frequen-
cies atso normally used by these crews
include: 152.87. 152.90. 152.93. 152.96.
152.99. 153.02, 173.275, 173.325, and
173.375 MHz.

An anonymous reader in Texas writes
to ask about so-called 800 MHz trunk
ed” communications systems. He says
that stations licensed for such systems
have numerous channel assignments and
he wonders how you are supposed 1o know
which one(s) to monitor.

Those communications systems use all
of the available frequencies. and individu-
al transmissions within an exchange of
communications will pop up on ditferent
channels from within those authorized to
the licensee. That makes monitoring
trunked systems a bit difticult tor those
not having the sophisticated computer-
controlled equipment designed for such

The Realistic PRO-2004 scanner features 300-channel coverage, 10 different
search ranges, direct search (up/down) from any frequency shown on the LCD
display, 10 scan banks, selectable mode (AM/NFM/WFM) for each channel;
512.5/50 kHz search steps, memory backup, bright/dim panel lights, and a
feature that keeps the unit from stopping on inactive frequencies.
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SAXON ON SCANNERS

systems. Computerized equipment per-
mits the receivers and transmitters to syn-
chronize operations with one another
through the constantly-changing frequen-
cies used.

A number of police departments are
presently using such 800 MHz systems,
as they are also using CMT's for supple-
menting their other existing communica-
tions facilities. CMT’s, in particular, have
proven very useful for surveillance and
other specific types of confidential inves-
tigatory work.

Airport Communiques

Bob Mirto of Pasadena, CA asks where
to tune on his scanner to hear the private
air/ground “company™ frequencies used
by airlines.

Those frequencies mostly lie within the
range of 128.825 and 132.0 MHz, and
also include commuter lines operating on
122.825 and 122.875 MHz. Airline
ground services on-site at major airports
can be found on the following frequen-
cies: 406.65, 460.675, 460.70, 460.725,
460.75. 460.775, 460.80, 460.825.
460.85, and 460.875 MHz.

At larger airports. virtually all of those
460 MHz channels will be found to be
active with baggage handling. mainte-
nance, ticketing. passenger service. and
administrative personnel. Makes for good
listening. but low-powered units make it
hard to hear on a scanner more than a mile
or two from the airport.

Special Edition

The new *Special Edition™ of the Na-
tional Directory of Survival Radio
Frequencies has just come out. The list-
ings section shows. on a state-by-state
basis. the 5,000 frequencies most often
used by state PD’s. CD. forest-fire towers,
fish/game wardens. search/rescue teams,
turnpike/parkway authorities, parks/har-
bors/bridges. disaster. military. National
Guard, prisons. alchololic-beverage con-
trol. weather. ctc.

The new specua :
Directory of Survival Radio Frequencies
lists, on a state-by-state basis, the 5000
frequencies most often used by local
and federal authorities, and has been
expanded to include complete
construction details of many antennas,
to cover 1600 kHz to VHF.

CIRCLE 52 ON FREE INFORMATION CARD

The new edition has been expanded to
include complete construction details of
many antennas (1600 kHz to VHF) that
may be quickly and easily fabricated from
on-hand materials during any sort of an
emergency. The improvised antennas are
all worth knowing about in the event of the
loss of your communications antennas
due to storms or other unexpected events.

The Special Edition of the National Di-
rectory of Survival Radio Frequencies
available at $8.95, plus $1 shipping/han-
dling in the USA/Canada (Canadians
please send a Postal Money Order made
out in US funds). Order it directly from
CRB Research. PO Box 56-GP, Com-
mack, NY 11725.

Let’s hear from our readers! Send your
questions, photos, suggestions. etc. to:
Saxon on Scanners. Hands-on Elec-
tronics. 500-B Bi-County Blvd., Farm-
ingdale. NY 11735. [ ]

Portrait of the Great American Investor

You wouldn’t know it to look at him. But he
has an investment plan that’s working, even
though he’s not.

U.S. Savings Bonds have changed. They now
pay competitive rates, like money market
accounts. Find out more, call anytime
1-800-US-BONDS.

[v.5. SAVINGS BONDS

THE GRE AT AMERICAN INVESTMENT |

Bonds held less than five vears cam a lower rie

A public service of this publication.



OF ELECTRONICS YOURS.

Today’s world is the world of elec- 4K RAM Microprocessor Training

tronics. But to be a part of it, you
need the right kind of training, the
kind you get from CIE, the kind that
can take you to a fast growing career
in business, medicine, science,

communications, and more.

cialized
)training.
You learn best from a specialist,
and that’s CIE. We're the leader

in teaching electronics through
independent study, we teach only

government, acrospace, Frsomlt ed
t

electronics and we've been doing I'—

it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

aqtigal
training.

|
|
|
|
You learn best with practical training, |
so CIE’s Auto-Programmed® lessons
are designed to take you step-by-step, I
principle-by-principle. You also get I
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Laboratory, for example, trains you to
work with a broad range of com-
puters in a way that working with a
single, stock computer simply can't.

raining.
You learn best with flexible

training, so we let you choose from
a broad range of courses. You start
with what you know, a little or a
lot, and you go wherever you want,
as far as you want. With CIE, you

can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only
a toll-free phone call away.

e first step
1S yours.

To find out more, mail in the
coupon below. Or, if you prefer,
call toll-
(in Ohio, 1-800-523-9109).
Well send you a copy of CIE’s
school catalog and a complete
package of enroliment information.
For your convenience, we'l try to

CIE MAKES THE WORLD e oncer

free 1-800-321-2155

c l Cleveland Institute of Electronics
1776 East 17th St., Cleveland, Ohio 44114

YES! I want to get started. Send me my CIE school catalog including details about
the Associate Degree Program. I am most interested in:

computer repair O television/high fidelity service

telecommunications medical electronics

robotics/automation Obroadcast engineering
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City_____ S o State Zip__
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By J. L. Pearson
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O ONE THAT VENTURES OUT ON OUR INTERSTATE HIGHWAY
system would say that the 55 mph speed limit is being
observed. Anyone that does observe it soon creates
a moving roadblock and would find it safer to drive with the
flow of traffic. The result is a gold mine for state and local
municipalities that choose to use radar speed traps as a reve-
nue source. In addition, it has been demonstrated in a Florida
court that erroneous readings were easy to produce. Errone-
ous radar speeding summonses have been estimated to be
as high as 30%. The driver-defensive response has created
a huge market for radar detectors. That, in turn, has made
the devices a target of theft. In addition, a detector clearly
visible on the dash out on the open road can result in harass-
ment. In some areas, although contrary to the Communica-
tions Act of 1934, ordinances against detection devices are
in effect. All those factors combine to make a remote or
hidden detector a highly desirable item.

Remote detectors usually have the antenna and RF elec-
tronics in a black box mounted behind the grill, under the
front bumper, or even disguised as an add-on road light. A
small control box and remote alarm may then be hidden
under or in the dash-board. Those work, but the low place-
ment of the antenna may result in blockage of the incoming
radar beam by intervening vehicles. The cost is usually high,
and the units may not be easily switched from car to car.

We will describe a simple, inexpensive way to allow any
good superhet radar detector to be mounted remotely. No
changes are made to the detector unit. It may be easily switched
from car to car and can be mounted in any of a variety of
unusual locations.

Reveiw of Radar

Before we describe our circuit and system in detail, let’s
take a quick look at some microwave and radar basics, and
why radar detectors are effective. We apologize beforehand
to the professional microwave engineers among our readers
for the lack of complex formulae in the explanation that
will be presented. We are going to take a simple, practical,
hands-on approach.

In all systems, active radars transmit a signal and then
listen for a returning echo from a “‘target.”” A good analogy
would be a person at night standing on the shore of a lake
shining a flashlight (transmitter) out over the water looking
for someone in a boat. Although the person in the boat might
spot the flashlight being directed toward him from miles
away, the person on shore could only spot the boat when it
was near enough to retlect sufficient light back to the searcher’s
eyes (receiver). That distance would depend on many vari-
ables, one of which is just how reflective the target boat
actually was.
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In a similar manner, the speed radars in use today direct
an unmodulated beam at the moving target. The returning
echo is shifted in frequency by an amount that is related to
the speed of the target (doppler shift). It is then compared
to the transmitted frequency by a heterodyne process within
the receiver portion of the speed radar. The resulting beat
is within the audio range. That is processed by additional
circuitry and read out in miles per hour.

How reflective a target is affects the radar detection range.
It is entirely possible for a large, relatively distant, flat-
surfaced, semi-trailer rig to return a stronger echo than a
much closer Fiberglas sports car when both are in the beam
simultaneously.

The actual RF frequency used depends on the type of radar
response desired. It varies from less than 10 MHz for modern
computer-controlled, **over the horizon’” radars to the mil-
limeter-wave range of 30 to 300 gigahertz (1 GHz — 1000
MHz) for airborne and precision radars. At the microwave
frequencies used by speed radars (10.525 GHz & 24.150
GHz), the analogy to light is valid. Just as the flashlight, the
radar emits a beam.

Carrying the analogy one step farther, visualize the lights
of an oncoming car at night. You can see the scattered and
reflected light from the car around a bend or over a hill. In
the same manner, because of reflections from other cars,
buildings, trees, etc., a detector in the target can *‘see’’ an
oncoming radar beam around corners and over hills. The
target can see the transmitter before the radar has a clear
shot at the target.

A beam of light may pass through substances transparent
to it, or be blocked, absorbed, or reflected by substances
opaque to it. The same principle applies to a microwave
beam. The trick is to know what materials are microwave
transparent or opaque. Most plastics, epoxies, dry wood,
and plastic foams are transparent to microwaves. Fiberglass,
being epoxy plus glass strands, is used for covering many
radar-antenna openings. Non-metallic paints usually have
little effect also. Rubber sheeting or any compound contain-
ing carbon or metal particles act to absorbor block the energy.

Any metal surface will act as a reflector. Wire mesh from
window screen or a chain-link fence usually will reflect, but
the size of the mesh openings is a factor here. Metal films
on plastic may be made thin enough to see through but can
act as reflectors for microwave energy.

A good, practical example of the reflection of microwaves
can be seen by taking a look at some microwave relay towers
(see Fig. 1). The reflective coating on an ordinary, flat-glass
mirror is an excellent reflector of microwaves just as it is
of visible light. It consists of a thin film, usually aluminum,
that has been deposited on one side of the glass.

d
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Likewise, the thin, semi-transparent, metalized, reflec-
tive plastic window insulating material available at building
supply and auto specialty stores is also a good radar reflector
and is ideal for our project. We have used it in a number of
installations over the last eight years. The use of substances
transparent to microwaves may be noted by observing the
big golf ball like radomes used to enclose the rotating antenna
of some airport radars.

Remote Indicators
In our application we can use the reflective property of
metalized film to reflect radar signals toward the detector

FLAT PLATE REFLECTORS

————————
SIGNAL OUT SIGNAL IN

TRANSMITTING «—RECEIVING ANTENNA
ANTENNA -~ XMTR RCVR

Fig. 1—To boost a microwave signal, a microwave mirror is
used to reflect the signal into a receiver that feeds it

into a transmitter whose signal is bounced off another
mirror. Phone companies do that often for long distances.

even if it is hidden in the trunk. If no suitable spot can be
found for trunk mounting, the suggestions for non-reflective
mounts in Fig. 2 may be useful.

The detector unit we have used in all of our installations
is Cincinnati Microwaves’ Escort. It signals the driver with
light and audio. A field-strength meter is provided on the
detector, but the audio serves the same purpose by varying
from a slow beep to a steady tone as the signal strength
increases (distance closes). The tone has a different pitch
for X-band and K-band radar, thus enabling one to deter-
mine just what kind of radar it is.

A working hidden detector, no matter where you place it,
is useless unless we can tell when it detects something, so
remote indicators are needed. We chose to use a microphone
and amplifier at the hidden detector and a speaker under the
dashboard to transmit the sound and alert the driver. A photocell
monitors the detector signal light and lights a pilot lamp in
the dash-mounted on/off switch. A volume control is pro-
vided on the circuit board for initial setup and could be
located on the dash if desired. Experience has proven that
the fewer adjustments available in a multi-user car, the better.
Who wants a dash wired for hyper-drive anyway?

2861 1SNONY
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Fig. 2—If trunk mounting is not a possibility for your
vehicle, the remote detector can be placed inside an add-on
brake light (A), a fake roof-mounted CB enclosure (B), or
even behind a forward-facing parking light (C).

Where to Mount It

Determining a good mounting spot in your vehicle is rela-
tively easy. The slope of the rear window in most autos is
just about right to reflect the signal down into the trunk
through existing large holes in the horizontal, metal shelf
behind the rear seat. The cloth-covered cardboard or plastic
trim panel is usually considered to be transparent to radar
and need not be cut.

The following night-time procedure will enable you to
verify the proper locations for the detector and the metal
film. Choose a dark spot and set up a flashlight about 20-ft.
in front of the car (see Fig. 3), at the height of the center of
the windshield. The beam should be level with the ground
and shine through the windshield and rear window. Use a
small, flat mirror placed against the inside of the rear glass
to reflect the light beam down to the rear shelf. Mark the
spot on the under side of the rear shelf where the reflected
light falls with a spot of tape. If the spot will not allow for
the mounting of the radar detector and remote circuitry move
the mirror to another location and try again. By trial and
error, it’s usually possible to locate an opening in the metal
(if any) under the shelf and a mirror placement that will be

FLASHLIGHT FLAT GLASS MIRROR

’~ ON INSIDE OF REAR

K ,.‘ _L— — WINDOW
— 'o- — —

AT T

H = APPROX HEIGHT OF WINDSHIELD CENTER
L =207T0 30 FEET SEE TEXT

Fig. 3—Using a camera tripod (or a friend with patience)

i8 essential for determining the proper placement of the

mirror and mounting bracket. Use a little tape to hold the
mirror in place while marking the rear under shelf.

Suprise! Behind this CB/dash instrument enclosure is a
cleverly concealed radar detector. The CB is functional,
but the enclosure affords emough room for the detector.

satisfactory. The radar will be reflected in the same manner.
Mark the location on the glass with a grease pencil for later
installation of the reflective plastic material.

The specified reflective plastic sheet should be cut to shape
and installed on the rear window according to the manufac-
turer’s instructions. Keep it as small as possible and estheti-
cally pleasing to avoid any conflict with vehicle regulations
or your spouse. Although you can see through it, it has the
additional benefit of decreasing the glare of following head-
lights at night time.

Remote Circuit Audio

The audio pickup and amplifier consists of MIKE!, Ul,
U2, and their associated components (see Fig.4). MIKEI
is an electret condenser microphone. The unit specified comes
with all coax and leads already attached. It requires a well-
filtered DC voltage of a nominal 4.5 volts. That is provided
by Ri, R2, Cl, and C2. The audio output of the mike ele-
ment is coupled to Ul via C3. Ul is a variable attenuator
that is controlled by a DC voltage applied to pin 2. As con-
structed, that control voltage is taken from a board-mounted,
trimmer potentiometer (R3), which is set at installation time.

If aremote volume control is desired, R3 could be replaced
by a dash-mounted potentiometer. The required leads would
then be taken from the existing R3 board attachment points.
Zip cord 1s ideal for that application because the potentiometer
needs only two leads and a ground.

The output of Ul at pin 7 is input to the amplifier driver
stage (U2, pin 6). Capacitor C6 is the interstage coupling
capacitor. The remote-mounted speaker is directly driven
by U2 via C9.

Light Sensor

The signal-alert light on the radar detector is monitored
by the photo-resistive cell, SR1. The cell has a high dark
resistance that falls to afew thousand ohms when illuminated.
Trimmer potentiometer R9 and SR1 in series form a voltage
divider. When the current through that series pair increases,
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a voltage is developed across R9. That causes the Darlington
pair (Q2 and Q3) to conduct, actuating K1. As wired, the
normally-open contact provides a ground to actuate the remote
pilot light. Resistor R10 limits the current through the relay
coil to the required value. DI suppresses any spikes gener-
ated by K1.

Power Supply

The electrical system in the average auto provides an ex-
tremely dirty source of power. It may vary from about 10
to 15 volts, and all manner of nasty noise spikes abound.
The regulator circuit shown has proven adequate to the task
of taming that jungle. Resistor R7, capacitor C11, and Zener
diode D2 provide a stable voltage to the base of the pass
transistor Q1. The nominal 8.5 volts available at the emitter
of QI is further filtered by C12. R4 and C7 decouple the
stages for stable operation at all gain settings of R3. The
nominal 4.5 volt mike element voltage and additional filter-
ing are provided by R1, R2, Cl, and C2.

Fig. 4—Note that three wires run to the condenser mike
in the remote circuit. That is because the mike requires
external power to function properly.

Circuit Construction

The circuit may be built on the standard proto board speci-
fied (see Fig. 5). A drilled, etched. marked board and detailed
manual are available for easier construction (see Parts List).
The component leads will form the circuit runs in most cases.
Where short jumpers are needed, #22, solid, bare hookup
wire or the equivalent is used. The #22, stranded insulated
wire is used for the remote leads and photocell connections.
The shielded coax needed for the audio input is part of the
mike element.

Note that CS and a jumper between pins 3 and 12 of U2
are installed under the board. Note also that the Vcc bus foil
is cut at column 12 so that the decoupling resistor, R4, may
be installed as shown.

Mounting Bracket
Because of the wide variety of radar detectors and mount-

PARTS LIST FOR THE STEALTH RADAR DETECTOR

SEMICONDUCTORS

D1—SK3017 silicon diode, 600-volt, 1-A, or equivalent

D2—1N4739, 9-volt, 1-watt, Zener diode
(Radio Shack 276-562 or equivalent)

Q1—TIP3055, NPN silicon power transistor, Vcc=70 volts,
I.=15-A (Radio Shack 276-2020 or equivalent)

Q2, Q3—2N4401, NPN, silicon transistor (Radio Shack
276-2058 or equivalent)

U1—SK3891, variable electronic attenuator, integrated
circuit (Motorola MC3340P, or equivalent)

U2—LM380N, audio-amplifier integrated circuit

CAPACITORS

C1-C3, C6, C7—10-uF, 16-WVDC, axial electrolytic
C4,C10—.1-pF, 50-WVDC ceramic disc
C5—.001-uF, 50-WVDC ceramic disc

C8—.68-uF, 15-WVDC, radial-lead, Tantalum
C9—220-uF, 35-WVDC axial-lead, electrolytic
C11—47-uF, 16-WVDC radial-lead, electrolytic
C12—470-wF, 35-WVDC axial-lead, electrolytic

RESISTORS

(All are V/s-watt, 5% units unless otherwise specified).

R1, R2—5600-ohm

R3, R9—100,000-ohm, PC-mount trimmer potentiometer (such
as Radio Shack 271-338)

R4—470-ohm
R5—33000-chm
R6—10-ohm
R7—150-ohm, 1/2-watt
R8—15000-ohm
R10—47-ohm, 1/2-watt

ADDITIONAL PARTS AND MATERIALS
K1—5-volt, 75-mA, SPDT miniature relay

(Radio Shack 275-246 or equivalent)
MIKE 1—Electret condenser mike element
SR1—Cadmium sulfide photo resistor
S1—SPST, illuminated rocker switch
SPKR1—4- to 6-ohm speaker
PC board (Dirijo PCRD-1 or proto board), 4 PC-board mount
standoffs, # 24-gauge sheetmetal bracket (as required),
sheetmetal screws, cable clamps, paint, epoxy, # 22 bare
solid and insulated stranded wire, 4-conductor # 22 stranded
wire, aluminized mylar sheet reflector as required (see text).

A drilled, etched, part-marked, PC board is available for $4.95
{plus $2 for shipping and handling) from Dirijo Corp., PO Box
212, Lowell, NC 28098. They also produce “The Radar Evader
Manual” which deals with other radar evasion techniques and
costs $12.95 (plus $2 for shipping and handiing) if purchased
separately, or you can pay $15.95 (plus $2 for S&H) to order
them both.

4861 1SNONV
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SPKR1

Fig. 5—Be sure to place the jumpers on the circuit board
before placing the components on, as some of them can be run
under components. An example of that is the one beneath R3.
You may wish to run some components, like capacitor CS5,
under the board, but be sure C5 is connected as close to

the pins of V1 as possible. Electrical noise in a car can

creep into your circuit, so C5’s placement is important.

GNO
VOEETECTOR INLINE FUSE HOLOER

(SEE TEXT)

+1270

SRR TO DASH SWITCH

& SPKR
CABLE CLAMP
CIRCUIT BOARD

SOLDER LUG COMMON G0

©
T0 CHASSIS GROUND

MIKE ELEMENT
PHOTO CELL

Fig. 6—If you don’t have any sheet-metal working tools, you
can place the sheet in a vice, cushioning it between two
boards lined up at a bend line, and bend it by hand.

If you wish you can hinge two pieces of wood to make a
sheet-metal brake that will provide leverage.

ing positions available, a fits all mounting-bracket design
has not been provided. We will, however, give some guide-
lines and a detailed drawing of a bracket similar to that
shown in our trunk-mounted installation (see photo).

Some general attributes should be included in the design
of your bracket:

®Provision must be made to support the photocell and the
pickup mike element adjacent to the detector’s warning light
and speaker openings.

@Velcro attachment of the radar detector to the bracket is
recommended if the detector is to be transferred to any other
vehicles.

®A mounting for the circuit board is required.

®Some provision to vary the inclination of the mounting
bracket is needed to allow ‘‘peaking’’ of the signal as men-
tioned in the installation section.

®The material used should be sturdy enough and secured
to the auto structure to withstand the normal vibrations expe-
rienced in an automobile.

®Do not create a safety hazard by allowing sharp comers,
edges, or other hazardous parts to be placed anywhere in the
passenger compartment,

®Provide proper fuse protection for the detector and all other
circuitry.

You shouid design your bracket so that the sensors are in
front of their corresponding components on the detector.
They can be held In place with epoxy.
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The mounting bracket will vary with the make of the vehicle
and the desired mounting location. Fabricate your bracket
following the general outline shown in Fig. 6.

Installation and Testing

The installation procedure will vary with the make and
model of your vehicle. In general, where any wires must
pass through metal, they should be protected by rubber grom-
mets. Run the needed wires through available wiring raceways
when possible.

Be sure to provide a proper fuse at the + 12-volt source
so that the entire circuit is protected. The remote control
panel and speaker placement are also vehicle dependent.
Any 4-16-ohm small diameter speaker will do. The speaker
can usually be glued to the under-dash structure using a
silicone adhesive.

Add-on panels containing various switch and pilot light
combinations are available at auto accessory or electric hob-
byist stores. When possible, we have used the illuminated
rocker switch specified in the Parts List and mounted it directly
in the dashboard.

Since most speed cops are not very cooperative in provid-
ing test signals, and most hobbyists do not have microwave
sources available, a good setup and test range can be pro-
vided by the microwave door openers in shopping centers
and such. Their signal is identical to the X-band radar signal.
They may be easily located by the false alarms they produce

The reflective fllm not only functions well for our applic-
ation, but looks good also. When placed at the right height,
it will help cut down the glare from headlights behind you.

TRE S

Aim your detector toward the chosen
signal source. Place the material in ques-
tion over the antenna (usually the front)
of the detector and note the effect on signal strength. Most
plastics, sytrofoam, thin dry wood, cloth, etc., will have
no noticeable effect. You may see some variations caused
by reflections and standing waves that will exist in most
practical environments. Please note that substances trans-
parent to the X-band are usually OK at the higher K-band
frequencies. Thoe only real test of the K-band character-
istics, however, is a working K-band radar or signal source.

After installation, the following setup procedure should
be used. Aim your vehicle at the source. Get far enough
away so that you have a weak signal indication. Adjust the
angle of the mounting bracket for maximum signal strength.
Set the detector volume control to maximum and adjust the
level potentiometer (R3) on the circuit board for the desired
volume inside the vehicle. The photocell sensitivity adjust-
ment (R9) should also be set to allow the remote light to
follow the action of the detector-alert light.

One potential problem could exist with the trunk mount,
and that is blockage by rear-seat passengers. Our experience
has been one of no degradation in apparent sensitivity. Per-
haps all of our friends are airheads. A more likely explana-
tion is that multiple reflections are present in the passenger
compartment, and the microwaves have numerous paths to
reach the rear reflector. The detector should now function
with the same apparent efficiency as it did mounted on the
dash or your sun visor. It will also be less of a temptation
to a thief or provocation to law enforcement personnel. [l

Notice that no metal interferes with the radar detectors
“view” of the refiective film. That allows it to receive
the maximum signal from the metalized-film coating.
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HEATHKIT
BAUD RATE ANALYZER

Finally, an easy way to know if the baud rate is really what it’s supposed to be.

(ISOMETHING AS SIMPLE AS MATCHING
the baud rate between serial-computer de-
vices has probably caused more grief and
hair-pulling frustration than anything else
having to do with personal computing. If
Just one switch of many is set incor
rectly—on either the sending or receiving
end of a circuit—serial peripherals simply
won’t talk to cach other in a common
language.

Printers will print garbage. tele-
typewriters will lock up, light pens won't
write. and modems won’t communicate.
Unfortunately. other than having the de-
vices work properly when the baud rate
was correct, there was no convenient way
to determine if the signals were, in fact,
actually set to the required baud rate.

But now there’s a way you can quick-
ly—actually within seconds—check the
baud rate of any serial-communications
circuit. Simply plug Heathkit's Baud Rate
Analvzer into the cireuit, press an odd (1.
3.5...A. C. E)keyboard key, and a row of
LED’s indicate the serial circuit’s baud
rate. If the analyzer is connected into a
“live™ circuit, you don’t even have to
touch the keyboard: the characters on the
signal wires will light the LED's to indi-
cate the baud rate.

Baud Rate

For those of you unfamiliar with the
term baud rare. we'll take time out for a
quick-and-dirty explanation. For all prac-
tical purposes, the term baud rate means
the same thing as hits per second. In con-
ventional serial-computer circuits. every
character, graphic symbol, and control
code is represented by a ““character
group:™ 10 or 11 bits that contiin the con-
ventional 8-bit ASCII character code we
all know!.

The very first bit is a starr bir, which
tells the receiving equipment to “start
counting now.”” Following the start bit are
the cight bits that represent an ASCII
number from zero to 255. After the eight
ASCII bits is a srop bit that tells the receiv-
ing equipment that the complete ASCII
code has been sent: to “stop counting bits

and get ready to receive another character
group representing another character.™
(Some early. very-slow serial computer
equipment used two stop bits to stop the
ASCII count.)

By convention, the bits can be sent at
the rate of 300, 600, 1200, 2400, 4800,
9600, 19.2K. or 38.4K bits per second. In
technical jargon. bits-per-second, or bps.,
is called baud rare. Although nit-pickers
can prove mathematically that bits-per-
second is not truly baud rate. the dif-
ference exists only in their minds and in
their equations: in the communications
circuits, it's the same thing.

The maximum number of American/
English words-per-minute, or wpm, is
equal to the baud rate. For example. 300
baud is 300 wpm, 1200 baud is 1200
wpm, ctc. But keep in mind that if the
characters aren’t sent at the maximum
rate. if there is any time at all allowed
between the groups of 10 bits that make up
a character, the wpm rate will be less than
the baud rate. (We'll leave the subject of
converting baud rate to wpm for another
article at another time.)

Although all 10 bits have the same pulse
width, it logically follows from what we
know that the faster the baud rate the nar-
rower the pulse width—because we must
squeeze more bits into each unit of time.
That’s generally a valueless bit of infor-
mation (pun intended). but as we’ll show,
it's the principle by which the Heathkit
Baud Rate Analyzer works.

What’s What?

As you may well understand by now,
the timing of the bits is extremely impor-
tant. In particular, the receiving device
must know the precise timing of the signal
bits. If the signal is say, 1200 baud. and
the receiver is set for something else (per-
haps 300 or 2400 baud). all the user will
get is garbage, both on the video display
and from the printer. Looking at it from
the other way around. the sending equip-
ment must transmit at the baud rate ex-
pected by the receiving device. or the user
again gets trash.

Normally, determining a signal’s baud
rate involves a rather-expensive frequency
counter, OF an even More expensive stor-

e i

The Heathkit Baud Rate Analyzer is assembled on a printed-circuit board. The
black strip across the top-center is a 25-pin header that is supplied as part of a
factory- assembled D-connector harness. For more information on

this Heathkit circle no. 88 on the Free Information post card.
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Features

® Wide supply voltage range
® | ow power 100nW (typ.
e High noise Immuni% 0.45 Vs (typ.
e Separate SET and RESET inputs for each latch

o NOR and NAND configuration

¢ TRI-STATE output with common output enable

3Vio 15V

Absolute Maximum Ratings

~0.510 +18V
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Py Package Dissipation 500 mwW
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e
T, Operating ér%mperalure Range
40°C to +85°C

Quadi Tri-State

4044: \aNp RS Lateh

Features
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40°C to +85°C
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This is the completed project ready for installation in its cabinet. Notice
there are two back-to-back connectors on the test-wire harness; one is a
D-socket, the other a D-plug, so you can match any “standard” D-connector.

age oscilloscope. and a lot of time and
effort; all of which isn’t needed it when
you use the Heathkit Baud Rate Analyzer.
Simply connect Heathkit's analyzer into
the circuit through either its attached male
or female D-connector. and almost in-
stantly read out the baud rate. 1t's just that
simple.

How it Works

The Heathkit analyzer, which is avail-
able only in Kit form. is powered by a 9-
volt transistor radio battery. A single slide

Heathkit sk-205

BAUD RATE ANALYZER

switch on the front panel serves as both
the power switch and the pin 2 and pin 3
data connections.

In serial communications, the dati can
be either on pin 2 or 3. You simply move
the slide switch to the position that causes
a red LED parta indicator to flicker. Mov-
ing the switch also turns on the power,
which lights a green power LED. The
baud rate is indicated by a string of red
LED's. For example, it the baud rate is
1200, a “bar™ of light will be created by
the LED's representing 300, 600, and

OATA® oy 5
PIN 2
on@®@ OFF

HIGHEST INDICATION i8S BAUD RATE

<300 600

This is the “business end” of the analyzer. A string of LED's turn on when

1200 2400 4800 9600 19.2K 38.4K
. 'Y @ . ¢ @ ¢

testing a circuit. The baud rate is equal to the highest value illuminated
LED. The “data” LED blinks when a serial circuit is active. It is used to
determine the proper setting for the adjacent slide switch.

1200 baud. Baud rites of 300 and under-
such as the 110 baud rate of carly tele
typewriters—will iHluminate only the
300-baud [L.ED. which actually represents
a baud rite equal to, or less thin 30,

The analy zer determines the baud rate
by measuring the width of cuach
character’s start pulse. which is why the
analy zer responds only to ASCII charac-
ters having odd decimal values.

Remember we said carlier that cach
character group actually contained 10
bits. of which the start bit was the first bit.
The first ASCIHE code bit is actuidly the
second bit in the sequence. and it s al-
ways off for odd codes, and on for even
codes. I, for example. you press the key-
board’s number 1 key, the ASCI code s
47, an odd value. so the first code bit—the
one after the start bit—is of 1. The analyzer
senses the leading edge ot the start bit and
starts timing, When the analyzer senses
the trailing edge of the start bit it stops
timing and interpolates the pulse-width
time into baud rate, and causes the appro-
priate LEDs to light. The analyzer then
counts the timing for nine additional
pulses and resets itself, waiting for the
next start bit.

At this point you should be saying to
yourself: “Aha! [ know why it won’t read
ASCII codes that are even.”” You're
right!—if you think the even codes turn on
the second bit, which ties itself to the tirst
bit. The analyzer “sees™ the start and the
first code bit as a single start bit and as-
sumes the start bit is twice as long as it
really is. causing the analyzer to indicate a
baud rate exactly one-halt the real baud
rate. Yup! That’s just what happens. But
if you follow instructions. the device reads
correctly.

On the other hand. if you're testing an
active communications circuit and the
LED’s flicher between two values the true
value is always the higher one. (Becuuse
an active circuit has both even and odd
ASCII codes.)

One Evening

The kit assembly takes one very-long.
or two moderately-long evenings. As
shown in the photographs. the analyzer is
assembled on a single printed-circuit
board. A complete testing procedure that
uses the analyzer’s own LED'S as test in-
dicators is built into the device. Lven the
tiny plug-in connections for the test wires
are part of the printed-circuit board. As
usual. the Heathkit assembly manuals
are. of course. excellent.

All in all, the Heathkit Baud Rate Ana-
lyzer is the least expensive. and certainly
the most convenient way to check out the
baud rate of serial circuits. For more infor-
mation write directly to the Heath Com
pany. Benton Harbor, M1 49022 Or circle
number 88 on the Free Information post
card found in this issue.
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Build the...

By W. Schopp

Now you can quickly check
questionable IC’s to determine
whether they are worth keeping or not

to operate just the way that you want it to. And now it’s

time to clean up. You put away your tools and meter,
fold up your schematics and notes, sweep off your work-
bench. Suddenly, there they are—those questionable chips.
You vaguely remember switching those chunks of silicon for
new ones when some part of the circuit failed to perform as
intended.

But then. suddenly, your memory takes a complete leave of
absence; and you can’t recall whether changing the chip
made any difference. And so the problem becomes painfully
clear: You hate to put those chips back into your inventory
with the good ones only to give you possible problems at
some future date.

You also don’t want to throw them away because they not
only cost good money (and the cost of survival being what it
is these days). but they also might save you a trip to town if
you happen to need that particular chip again. Anyone who
has designed or built electronic circuits around digital IC’s
can certainly relate to that situation.

You say to yourself, “I’ll just put them in this ash tray and
check them later when I get more time.” But the only prob-
lem is that the time never seems to materialize. And all too
soon you notice that you have an ash tray full of chips from
other projects. Does that sound like a familiar tale to you?

YOU VE STRUGGLED FOR DAYS GETTING YOUR CIRCUIT

The Solution

What 1s really needed is a simple checker that is able to
handle all digital chips. The criteria for such a circuit might
include: a zero insertion-force socket, so that all you’d have
to do is drop the chip into the socket without damaging the 1IC
pins, or having to do any soldering or breadboarding. There
should be a way of applying power to any pin of the Chip-Un-
der-Test (CUT) regardless of its pin configuration, and you
should also be able to apply a voltage to any pin simply by
pushing a button.

In addition. it should also have status indicators so that you
can tell to which pins voltage is applied and which pins are at
ground potential. And how about a way to tell if the voltage on
the pin is applied directly through a pushbutton switch, or if

it’s an output voltage from the CUT? Such a circuit would
allow you to turn gates on and off, operate registers, apply
pulses to counters, operate flip-flops, thereby enabling you to
determine the merit of the chip merely by observing the
output indicators.

Well the Digi-lyzer Digital IC Tester is just such a circuit,
which, with the aid of a CMOS or TTL cookbook, any listed
chip can quickly be tested. If that sounds like a handy thing to
have around, hang in there—the best is yet to come.

About the Circuit

The circuit (see Fig. 1) is designed around two Zero-
Insertion Force (ZIF) integrated-circuit sockets to handle
both 14 and 16 pin chips. The two sockets are wired in parallel
so that any voltage presented to a particular pin on one socket
appears at the same pin on the other (except 15 and 16 on the
14-pin socket). In other words, if +V is applied to pin 14 of
SOl, pin 14 of SO2 will be at the same potential

Each pin of the two ZIF sockets is normally grounded via
pull-down resistors (R17 to R32). There are 16 pushbutton
switches (PBI to PB16, which correspond to pins | through
16), which are used to apply a logic high to its associated pin.
Each of the ZIF sockets’ pins are also connected to a double
inverting-buffer stage, consisting of six 4049 CMOS hex
inverting buffers, Ul through U6. When a pin is at logic low
(ground or zero potential), the output of the first buffer goes
high and tights the green LED (the even-numbered LED’s up
to 32), indicating a logic low on that pin. And when a pin has
a logic high applied to it, the output from the second buffér
goes high and lights the red LED, indicating a logic high (or
voltage) on that pin. However. if a red LED lights while you
are nor holding the button down for that particular pin, the
LED indicates a logic high output from the CUT. What could
be simpler?

The slide switches, S| to S11, provide a method by which
you can cover the power requirements for all of the popular
TTL and CMOS chip configurations. Positive voltage can be
applied to pins |, 4, 5, 14, and 16. A direct ground can be
made available to pins 7, 8, 10. 11, 12, and 13. The pins with
the direct positive and ground connections are indicated by
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Fig. 1—The Digi-lyzer Digital IC Tester is designed around two zero-insertion force (ZIF) IC sockets wired in parallel. Each pin

of SO1 and SO2 Is normally grounded through pull-down resistors R17

yellow LED’s (LED33 to LED37 tor +V and LED38 to
LED43 for GND) located in front of each slide switch. Those
LED's can be numbered with the pins they represent on the
top of the printed-circuit board with a small typewritten
pumber on a small piece of gummed label (see photos).

The chip is protected from possible damage by acciden-
tally pushing a button and applying voltage to a directly
grounded pin by series resistor (RI to R16) connected be-
tween each pin of the sockets and the pushbutton switches.
The circuit is powered by six ordinary *“C” or “D” cell
flashlight batteries.

The six batteries were split at 4.5 volts by inserting a piece
of brass shim stock between the third and fourth battery from
ground. Soldering a wire to the shim stock provides the 4.5
volt supply for checking TTL chips, while the 9-volt supply is
used for checking CMOS chips. The two voltages are tied to a
SPDT center-off, slide or toggle switch. Wired in that man-

1o R32. Drawing continued on next page.

fier. the switch provides the voltage selection and on-off
function of the unit.

The author used eight “C’" cells in his prototype, and
wired them as shown in Fig. 2—which provides 4.5 volts for
TTL chips and 12 volts for CMOS chips. Since CMOS chips
have a much-wider power-supply range (typically from 3 to
15 volts) than do TTL units, the CMOS chips can be safely
opcrated from the higher source voltage. Or a suitable dual-
voltage AC-derived DC power supply can be developed and
used to operate the Digi-lyzer as a bench model it desired.

Construction

The complete Digi-lyzer can be put together using the
method of choice, but as always (well, almost always) it is
recommended that the project be built on a printed-circuit
board to simplify construction and virtually eliminate errors.
Figure 3 shows a full-scale template of the Digi-lyzer’s
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R9
15082

PBIST that the strip does not touch anything

- —l_ Dw_._[%,:: LED17 4,
*VBUS _t |

1 /5 4048 o 1/6 4049 g

LED18

b — I 1 else on the bottom of the board except
—"‘D"‘!S_’_SD"’L y _@"_l 0 the pads provided.
Ute a0 ”, Ra) Next install the parts on the board
1/6 4048 1eamy 2200 p
H— i beginning with the jumper connections
A10 “~leon PBI15 g . & jumpe .
15082 I (see Fig. 4, the parts placement di-
Le02s 2, A26 agram) and passive components—re-
. 3{>-u’ o O — - sistors, capacitors and switches. The
Ul o Vo ams ¥ 260 J pushbutton switches (PBI to PB16) on
RN @Lgm " | the prototype unit shown in the pho-
b o tographs were numbered with small
G s g VEBES 2L round tabs glued to the top of the push
o E - iR buttons. They can also be numbered.
L W 1'6 4049 & 209 adjacent to the LED pair that each push-
AL LEDZ8 Iy button controls. For simplicity, the ar-
oA 5 o ' rangement order of the pushbuttons are
E2r—x 1 ’[}J - oa [ inthe same configuration as the pins are
| Dus., P = on the chip when it is put into the ZIF
116 8043 116 4043 @’ e socket, (i.e., pin one at upper left cor-
?;gn LED26 P12 ner). . . .
W = - Moving right along, install the
e 10 15 @’ | e LED’s—red (even-numbered LED's up
] R4S -
| . Ust o e e to 32) for +V, green (odd-numbered
e s LED’s up to 31) for ground, and yellow
15082 LE0Z8 PR (LED33 10 LEDA43) for the power con-
U e ; D
,-r LED21 A 7 R : nections. The LED’s chosen for the au-
. L 9{:):.!' it G L v, thor’s prototype are small rectangular
e Vs us units available from many electronic
Aie 4®Lﬂm =g parts §upp|iers (including mail-order
i L0t —_T-,-_,_ [ ] supplier Jameco Electronics, 1355
LEDIS ¢ 13) [ Shoreway Rd., Belmont, CA 94002;
o 17082 . .
. e b o “» Tel. 415/592-8097) in a variety of col-
4 5 .
v o 176 4m9 o 200 ors. Of course, you don’t necessarily
A16 ®LEDIO = 1 have to use that type of LED; the com-
__ e =l i
B 4 mon garden-variety (refracted lens) can
| K be used—it's the builder's choice and

up to you.

You'll note that all of the LED’s have
their cathodes facing toward the center
of the board. Since we are dealing with

L o

15V

CMDS
v

printed-circuit board. The board can be reproduced from the
template or purchased from the supplier given in the Parts List
that follows.

The large pads spaced lengthwise across the board are used
to solder on a board stiffener (support), so that when you
install a chip in the ZIF sockets or press a pushbutton switch,
the board doesn’t sag and possibly sever a trace or dislodge a
solder connection.

The board stiffener can be made from a strip of PC-board
material, cut to about Ya-inch to %-inch wide and as long as
the distance between the two outside pads. Lay the strip in
position across the pads and mark the location of each pad on
the strip. At the pad-position markings on the stiffener, cut
about Y-inch into the edge of the board to form a sort of stand
off, and strip off the excess leaving the points where pads are
indicated. When the strip is placed on edge, and soldered to
all of the pads, it will stiffen the board so that it will not flex in
the middle when the pushbuttons are pressed down. Be sure

45v
o 86 B4 83
”'-'3}*15[4" B g I»L L.

using the square units), it is recom-
mended that you mark the cathode end
of the package, prior to installation (see
photos), to allow for quick visual ver-
ification of proper orientation of the

82

‘ so many LED’s (provided that you are
15V

LED’s.

In the author’s prototype. the integrated circuits were sol-
dered directly to the board; however, it might be in your favor
to use IC sockets, in the event that it becomes necessary to
replace one or more of the chips. Finally, use either the Fig. |
or Fig. 2 battery-wiring diagram to connect the power supply
to the circuit. 0

Checkout Time

Once you've completed the unit and given it a visual
inspection for possible trouble spots—such as solder bridges,
cold-solder joints, misoriented components, and the usual
battery of common construction defects—you can check out
a few basic chips to get familiar with the Digi-lyzer’s method
of operation.

Let’s start with a simple TTL quad two-input aAND gate
such as the 7408. That particular chip contains four two-input
AND gates. Many of the TTL and CMOS chips share a
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Fig. 2—The author used eight “C" cells in the prototype and
wired them as shown to provide 4.5 volts for TTL chips and 12
volts for CMOS chips. A suitable multi-output AC-derived DC
power supply can be used if a bench model is desired.

Fig. 3—This half-size template of the Digi-lyzer’s printed-
circuit traces can be used to produce your own board or, if >
you prefer, it may be purchased from the supplier given in the
Parts List

common pinout diagram. And because of the nature of the
two logic families, the CMOS version can replace its TTL
cousin, but rarely vice versa.

By looking at the TTL cookbook. we find that the power
supply pins for that particular chip are pins 14 for the positive
supply and pin 7 is the minus (or ground) pin. We then turn on
the slide switches representing pins 7 and 14. The positive
supply slide switches are all located at the top of the board
while the minus or ground switches are all located at the
bottom. We are now ready to test the chip.

Drop the chip into the ZIF socket and lock it in place, with
pin | of the CUT in the upper-left corner (notch pointing
upward). Turn the power switch to the TTL position and the
yellow lights will show that power is applied to the chip across
pins 7 and 14. All the green LED's should be on except on pin
14, with a red LED lit. That indicates that all the pins on the
chip are at ground potential, except 14, which has the supply
voltage applied to it.

That is as it should be, inasmuch as the 7408 is an AND-gate
circuit and no voltage should be present on any of the outputs
unless both inputs of any particular gate have positive voltage
applied to them. Start by checking the tirst gate of the chip.
By referring to the TTL cookbook, we find that pins | and 2
are the inputs to this particular gate and pin 3 is the output.
Hold pins 1| and 2 down and the red LED’s will show on those
two pins. When both of those pins have voltage applied to
them, pin 3 will also show a red LED indicating an output
from the chip. If an output is seen without buttons | and 2
down, or no output is seen when those buttons are pushed
down, that particular gate in that chip is defective. You can
then check the other three gates in the package the same way.
With the information provided on the operation of the chip
from the TTL cookbook. and by observing the LED’s, you
can either pronounce the chip sound and put it with your
supply of good ones, or trash it. Either way, it’s out of the ash
tray. One note of caution: When you are checking TTL chips,
never switch the analyzer to the CMOS power-on position.
The tull 9 volts applied to a TTL IC will prematurely smoke a
good chip.

Let’s take one more example. Suppose we are checking a
CMOS CD4011. We set up the power pins on pins 7 and 14
just as before. We then drop the chip into the ZIF socket and

The author’s eight “C"'-cell power source (shown here)
was wired as shown in Fig. 2 to provide 4.5 volts for TTL
chips and 12 volts for CMOS chips, which have a wider
power-supply range than do their TTL counterparts.
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Fig. 4—Install the parts

on the board using this
parts-placement diagram as
a guide. Begin with the
jumper connections and
then the passive compo-
nents—resistors, capaci-
tors and switches. Next
install the LED’s; red
(even-numbered LED's up to
32) for +V, green (odd-
numbered LED's up to 31)
for ground, and yellow
(LED33 to LED43) for the
power connections.

(] <]
LED18

s11

$10
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S8

lock it in place just as before
This time we switch the power
on to the CMOS position,
which applies the full 9 volts
to the chip. This time we are
checking a quad 2 input NAND
gate. That is also a chip that
has four such independent
gates in one package. By refer-
ring to the CMOS cookbook,
we see that on any one gate,
with either or both inputs low,
the output will be high. When
the power is turned on, all the
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them. That is just as it should
be. because all the inputs are
at ground potential. Checking
the pin layout we find that the
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first gate has pins | and 2 as
inputs and pin 3 is the output
for one particular gate. By
pushing down buttons | and 2,
thus applying voltage to those pins, pin 3 should return to
ground or show a green light. Any deviation from that opera-
tion indicates a defective gate. The other three gates are
checked in the same manner. With a little experience on the
simple chips. more complex chips can be analyzed. The
CMOS and TTL cookbooks are invaluable aids when it
comes to analyzing the operation of the morc complex chips
since they explain in advance what should happen under
various input conditions.

After a little experience with the unit. you will be able to
(Continued on page 105)
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EE WHIZ
BADGE

By W. Schopp

Make your statement to the world on a badge with
marquee chase lights rotating around the edge

[JIF YOU HAVE A STATEMENT TO MAKE, AN [DEA TO PRESENT,

or a product 1o sell, there is no better way than to put it on a

badge. stick it in your lapel. and exhibit it to the world

] Private clubs, small and large industries. tund raisers. and
+

U2-2
1/6 4049

g i ‘t‘\LEDZ
e @
1/6 4049

even politicians use them. The big problem is that badges are
$0 common. no one ever takes notice or reads them anymore.
At least, that was the case.

The badge, with its lights traveling around the edge is
destined to change all that. It will definitely stand out among

" . wnLEDS all other badges. It is a great conversation starter, and it will
1 “Ju2e —@—# also make you very easy to locate in a dimly lit room. The
1/6 4048 |

-~

badge has no other socially redeeming features other than to
cause the casual observer to exclaim, “*Gee whiz!"" Thus. its

LED4
7 9 't\\@_ 4 name the Gee Wriz Badge
M1/6 4049 ,
-

How It works

= WA LEDS Figure | shows the schematic diagram ot the GEE WHiz

10 ltbog _®_ ’ Badge. The circuit consists of a simple decade counter, (U1).

1/6 4049 with all of its outputs driving LED's through 4049 inverting

| bufters, (U2, and U3). The two butter chips contain twelve

v1 e i y W\ LEDE buffers. Since only ten buffers are required to drive the

Secape | U —@— LED’s. the remaining two are used to form a squarewave
COUNTER/ 1/6 4049 generator. which in turn, is used to drive the counter.

1

|

‘ The ten decoded outputs of the counter (Ul) are then fed

. through an equal number of inverting buffers to drive the

T LED’s. By driving the LED's with a buffer. a full turn-on is
accomplished. making the LED’s flash quite brightly. Since

+ only one LED is on at any given moment. one current-

|

DIVIDER 8V .
LE
5 3 2
> luz>o ™
1/6 4049
49V

D7
X _LEDS
Laly g -

limiting resistor is shared by all the LED’s.

As each output of the counter goes high (one at a ume), the
buffer output goes low. removing the reverse bias that had
been applied to the cathode of the LED. The LED. now
forward-biased, will glow momentarily: atter which, the next
counter out goes high (while the previous one goes low).
turning on the next LED in the sequence. That sequence
continues until all ten LED’s have been lit and then the
sequence starts all over again.

The frequency of the generator as shown is around two
cycles per second (2-Hz to modern-day whiz Kids). [t can be
sped up or slowed down to suit individual taste by changing
the RC time constant of the oscillator (i.e.. increasing or

R e ' decreasing the values of C2 and R3). Power tor the circuit is
af+ B0 i+ [B>o's
1/6 4049 176 apag | Fig. 1—The schematic diagram of the Gee Wwiz Badge shows

that the circuit consists of a decade counter, (U1), with all out-
L . - | puts driving LED's through hex inverting buffers U2, and U3.

[—8— GND

13 EN
15 RST
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Fig. 2—The printed-circuit traces of
the Gee Wiz Badge's double-sided,

printed-circuit board are shown full-
scale. If you decide to do everything
from scratch, use the IC pads to align
the two PC board traces. You can
avoid that bothersome chore by
purchasing the kit of parts from the
supplier given in the Parts List.

COMPONENT SIDE

TD PINS DF THE
CLUTCH FASTENER

Y _ +9Vj

‘ I
LED3,

LED2

LED?

R1 o

provided by an ordinary 9-volt transistor-radio type battery,
which is easily concealed inside a shirt, vest, or coat pocket.

The Gee WHiz Badge is constructed on a double-sided,
printed-circuit board. The PC traces for both sides of the
board are shown in Fig 2. Datum points are also provided for
proper alignment of the two sides of the board, which are
identified on the printed-circuit pattern as component side
and LED side.

Oeos

'OLEDIO

LED SIDE

Fig. 3—Note that this parts-placement
diagram shows that all of the parts
\(except the LED's) are

O FLAT EDGE mounted on the

{CATHDDE)  component side of
the printed-circuit board (A).
Soldering the components on both
sides of the board eliminates the
need for plate-through holes. The
LED's are mounted flush against the
opposite side of the board (B) and
because of the short lead length, care
must be taken when soldering so as
not to overheat the LED’s.

0L!E[)ﬁ o

LEDG

LED?

Olens 15030

By soldering the components on both sides of the board,
plated-through holes can be avoided. All the components,
except the LED’s, are mounted on one side of the board and
the LED’s are mounted on the other side (as shown in Fig. 3A
and Fig. 3B).

The LED's are mounted flush against the printed-circuit
board and because of the short lead length, care must be taken

(Continued on page 103)

PARTS LIST FOR THE Gee Wxiz BADGE

U1—CD4017 decade counter/divider, integrated circuit
U2, U3—CD4049 hex inverting buffer, integrated circuit
C1—0.05-pF, ceramic disc capacitor

R1—100-ohm, Ya-watt, 5% resistor

R2—470-ohm, Ya-watt, 5% resistor

R3—2.2-Megohm, Va-watt, 5% resistor
LED1-LED10—Light-emitting diode, T1 size

ADDITIONAL PARTS AND MATERIALS
Double-sided printed-circuit board (see supplier below),

Fig. 4—Battery connections to the Badge are made via clutch-
clip pins (available from any engraving shop), which are
epoxied to the tops of U2 and U3. The positive and negative
power leads are then brought up from the board and soldered
to the base of the pins, and battery leads are then soldered

to the clutch clasps that engage the pins.

CLUTLH PINS

9-volt transistor-radio battery, battery clip, badge plastic.
clutch clips, small-gauge {flexible) hookup wire, etching
solution, solder, etc.

Note: A kit of parts containing Ges Wiz Badge's double-
sided, printed-circuit board, two plastic badges pre-
drilled for T1 LED's, and two clutch pins with clips is
available (postpaid) in the USA and Canada for $12.50
from Electronic Enterprises, 3305 Pestana Way, Liver-
more, CA 94550. Please allow 6 to B weeks for delivery

CLUTCH
P
f§4 __SDLDER
TD -
- CLUTCH
BATTERY™ ———%¢ ;
E?E?§§3 PIN
CONNECTING
{ ~WIRE
o ~1C
R1 SDLDER~__
S = - 'f:—ﬂ—;ﬁj. _~PC BDARD
nninnnnnnnnll . COMPDNENT
L e = iy ———
E——— " =
~LED
BADGE
PLASTIC

<4 When assembled, the component side of the printed-circuit board
becomes the back of the Badge. Because power is supplied to
the circuit via the clutch pin/clasp assembly, it's recommended
that the +V pin and clasp be marked with a dab of red nail polish
so that power is not inversely applied.
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Every Beat of
Your Heart

1-2-3 HEART RATE MONITOR.
Manufactured by: Heart Rate, Inc.,
3001 Redhill Ave., Bidg. 5-106, Costa
Mesa, CA 92626. Price: $295.

Given that it wasn’t even a product
category a couple of decades ago, the
proliferation of electronic fitness equip-
ment is sometimes astounding. Heart
rate monitors, once an esoteric piece of
medical equipment, today are consi-
dered a personal necessity in any up-
scale physical conditioning program.

One of the most popular is the sim-
ple-to-operate, simple-to-read, [-2-3
Heart Rate Monitor. A product of
National Aeronautics and Space Ad-
ministration-funded research, its sen-
sor was developed as a replacement for
the sensing electrodes used in “‘electro-
cardiographic data’’ collection in the
space program.

Developed by two professors at
Texas Technical University, the ‘‘ad-

vanced electrocardiographic electrode’
the 1-2-3 is built around consists of a
thin dielectric film applied to a stain-
less steel surface. The resulting sensor
is unaffected by ‘‘conditions of heat,
cold or light, perspiration, dry, rough
or oily skin.”” The same electrode is
found in the Lifecycle Aerobic Train-
er’s monitor (GADGET, May 1985, p. 3).

Available in no less than five config-
urations, the /-2-3 Heart Rate Monitor
tested by GADGET is about the size
of a Walkman-style tape recorder and
comes equipped with a mounting
bracket. The idea is to mount it on a
piece of fitness equipment, or in an
exercise area, SO users can monitor
their heart rate during peak periods of
exercise.

GADGET’s selected fitness appar-
atus was a bicycle, a classic in more
ways than one. We mounted the moni-
tor on the handlebars of Columbia’s
model RXS, a special commemorative
edition of a bike the company manu-
factured in 1952, the Five Star. Repro-
duced in a limited edition of 5,000, this

(Continued on page 3)
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Wave On

MICROWAVE OVEN (ERX-3610B).
Manufactured by: Toshiba America,
Inc., 82 Totowa Road, Wayne, NJ
07470. Price: $250.

The microwave (or should that be,
microwavery?) has triumphed in its con-
quest of American kitchens. To an out-
side observer, the main battleground ap-
peared to have been fast food establish-
ments and convenience stores. Once the
Seven-Elevens and Stop-and-Go’s fell to
this time-saving oven of the future,
America’s Main Streets and Anytowns
were quick to follow.

So a decade plus down the road, the
microwave oven has become an everyday
appliance. Like other electronic prod-
ucts, the microwave is in danger of be-
coming a victim of its own success.

Once you’ve sold everyone who'’s in-
terested an oven, what do you do for an
encore? Especially when the item arrived
on the market more or less fully devel-
oped. Certainly there have been modifi-
cations and advances (convection micro-
waves and in-oven turntables, for exam-
ple), but none of the startling break-
throughs which bring customers back
for a new generation of products.

America’s microwave oven manufac-
turers did what other industries have
done when faced with the same problem.
They’ve fiddled with size, they’ve of-
fered lots of different decorator colors
and rebates and free microwave cook-
books.

GADGET began life just about the
time microwave ovens were reaching the
mass market. In our early years we tested
and examined more than our share of the
devices. But it’s been some time since
we’ve taken a look at the microwave
world, culinary division.

So it was that we tested one of To-
shiba’s current microwave ovens, the
EXR-3610B, designed and promoted as
an under-the-cabinet model. Compact
and simple in design, it’s sold with a
special glass cooking tray, features 9 dif-

TOSHIBA

ferent power settings, a digital clock,
audible cooking signals, timer and a
frozen-food thawing cycle that Toshiba
thinks is special enough to give a trade-
marked name to, ‘‘Jet Defrost.”’

We didn’t try to create any eight-
course microwave meals, but in our
more modest tests, the EXR-3610B
cooked a variety of frozen foods quickly
and thoroughly. Its timer was easy to set
and the oven door fit solidly, despite the
fact that the door edge and its corres-
ponding cabinet fitting were visibly not
precisely parallel. The crack between
door and cabinet was clearly wider at the
top than at the bottom. That was enough
to make us reach for our microwave
meter.

Despite what our visual examination
suggested, the meter indicated that there
was close to zero microwave leakage
from the unit. It barely moved the
meter’s indicator needle.

Perhaps our main objection to the
ERX-3610B is to its designation as an
under-the-counter model. In use, the
oven’s top side heated up to an uncom-
fortable degree, and we could imagine it
leaving, over a period of time, a brown
scorch mark (or worse) on the surface
under which it was mounted.

Its size also gave us pause. The oven’s
floor measures 11°’ by 11”’, smaller than
an LP record jacket, and that struck us

as a real limitation of its utility. The
cookbook furnished by Toshiba in one
recipe illustrates a cut-up chicken being
microwaved. Yet, looking at the sup-
plied tray, it was difficult to imagine a
bird much bigger than a parakeet com-
fortably fitting onto the utensil’s sur-
face.

For the reheating of leftovers, or as a
unit used for snacks and frozen foods,
the ERX-3610B might well fit the bill.
But as a main microwave, or as the only
microwave in a home kitchen responsi-
ble for feeding more than one or two
people, we think this oven would soon
demonstrate its limitations. The larger
units on the market aren’t that much
more expensive (if you don’t require the
various extras with which manufacturers
sometimes load their larger ovens). So
why not go the few extra bucks for a
more versatile appliance?

But the key to the marketing game
often is filling a specific demand niche.
We suppose Toshiba is unlikely to have
released a new model without plenty of
market research and targeting. So the
ERX-3610B probably fills a consumer
market niche—basic, small oven without
a lot of frills for limited use—perfectly.
But as to whether it belongs under a
counter (remember that high-tempera-
ture top), GADGET has its doubts.
—G.A.
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HEART RATE MONITOR
(Cont. from p. 1)

heavy-duty pavement cruiser was,
we’re sure, a feature of the childhood
of many who—today—might be in the
market for a heart rate monitor.

On the front of the /-2-3 Heart Rate
Monitor is an electronic display, an on-
off panel and two circular sensor areas.
To take a reading, the user merely
presses the ‘“‘on/off’’ panel and then
gently puts his or her thumbs over the
sensors. The display shows the numer-
als 1-2-3 and then, within seconds,
displays the heart-beat rate. After the
first four-beat average is ascertained
and displayed by the monitor, the
device continues to ‘‘accumulate
rhythmic beats and display an average
of the last eight beats.” If no data is
picked up within eight seconds, three
zeros are displayed and the whole pro-

cess starts over, which for some reason
reminds us of the Groucho Marx line,
*‘either his watch has stopped or this
man is dead.”

The /-2-3°s directions caution, ‘‘a
small percentage of the total popula-
tion has a very small ECG signal at the

finger tips.”” In which case, ‘‘the moni-
tor may have a hard time starting up or
may not start at all.”” Rather than dis-
play ‘‘an incorrect value,”” in those
cases, the /-2-3 merely will display tri-
ple zeros.

Power for the unit comes from a 9-
volt battery. If the battery becomes too
weak to power the monitor, the display
will show ““Lo,”’ then “‘Off’’ and turn
itself off.

We found the /-2-3 Heart Rate Mon-
itor simplicity itself to operate. Espe-
cially convenient are its generous-sized
display area and large numbers, easy to
read even when huffing and puffing
from pedaling the heavy-duty Colum-
bia RX5 up a slight hill. We may not
know much about heart rate monitors,
but we know we had no problem oper-
ating the /-2-3, a monitor as simple to
use as its name implies.—G.A.

Both Sides Now

F.R.E.D. III STEREO TELEVISION
DECODER. Manufactured by: Reco-
ton Corp., 46-23 Crane St., Long Is-
land City, NY 11101. Price: $199.95.

The trend towards MTS—multichan-
nel television sound or stereo TV for
the uninitiated—has left in its wake
thousands of households suffering
from the ‘‘update or die’’ quandary
common to consumer electronics. For
the consummate gadget freak or elec-
tronics aficionado, the thought that
there might be a stereo signal on the
loose somewhere which cannot be
picked up on his equipment sends him
into agony. Then it sends him to his
checkbook.

But before you go off and buy the
latest stereo-compatible television set,
Recoron’s add-on decoder warrants in-
vestigation. It is a sophisticated way of
receiving the benefits of stereo televi-
sion without the actual cost of buying a
stereo TV. Most importantly, and un-
like other decoders on the market, it is
relatively hassle-free, in that it needs
no second tuner to ensure the audio
signal changes along with the picture.

When we reviewed the first FR.E.D.,
or *“‘Friendly Recoton Entertainment
Decoder’’ (GADGET, July 1986, p. 1),
we pointed out a few flaws, primar-
ily in the pick-up probe. This time
around, we were able to use the probe
with no glitches, and were also able to
connect the F.R.E.D. directly to our
television.

The other decoders on the market
use a simple but frustrating method of
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changing the audio decoder signal
when the channel is changed: They
make you use an additional tuner.
Changing channels, therefore, be-
comes changing channels twice, once
for audio, once for visual—a “‘solu-
tion”’ which only makes the problem
more complicated. F.R.E.D. solves this
hassle by keying its audio signal to the
television’s picture, so both change si-
multaneously and obviate the need for
a second tuner.

FR.E.D. Il adds two elements not
found on Recoron’s first model: a
built-in amplifier, and a second audio
program (SAP) decoder for bilingual
broadcasts. The amp precludes you
from having to hook F.R.E.D. up to
your stereo system, since the decoder
can now drive the speakers directly (al-
beit at a low 12-watts per channel—at 8
ohms with a frequency response of 30
to 16,000 Hz). For present MTS pur-
poses, however, and unless MTV gets
hip and starts to come out in stereo,
the power rating more than meets the
needs of even the most discriminating
listener/viewer.

Since the cable system in GADGET’s
test area has refused to update its sig-
nal to feed MTS, we used a broadcast

NBC signal to test FR.E.D. Ill. Hear-
ing Johnny Carson introduced by Ed
McMahon, with their voices coming
from two different speakers— well, it
may not be the thrill that promoters of
stereo TV promised, but it gave some
slight indication of the possibilities.
Even more effective were the band’s
numbers dished up during the show:
These came through with full-blown
stereo sound.

F.R.E.D. ! also has its own bass
and treble controls, status display and
several jack connectors: line output
jacks to patch FR.E.D. into your
stereo or VCR, plus a cable converter
connector. The 14’° x 8”* x 3"’ unit has
a sleek, handsome design and avoids
the ‘*homemade’’ feel of some add-on
peripherals. FR.E.D. Ill also offers
SAP and MTS capability, but lacks the
buiit-in ampilifier.

In our GADGET test, FR.E.D. Ill
performed very well in supplying true
stereo sound from a television signal.
It offers another option, beyond the
obvious but expensive one of buying
a stereo-compatible television set, for
those trendsetters who simply must be
in on the ground floor of the MTS rev-
olution—G.R.
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Discopedia

KNOWLEDGEDISC LASER VIDEO-
DISC ENCYCLOPEDIA. Masanufac-
tured by: Grolier Electronic Publishing,
Inc., Activenture Corp., Sherman Turn-
pike, Danbury, CT 06816. Price: $89.95.

One of the enduring gee-whiz promises
of the electronics era has been the
videotext encyclopedia enormous
amounts of information, electronically
stored and accessible at the touch of a
button or two. With the appearance of
Grolier’s Knowledgedisc, an entire en-
cyclopedia on a laser disc, the videodisc
data revolution has arrived, sort of.

With approximately 400,000 video-
disc playersinthe U.S., the Knowledge-
disc’s market is definite, if limited. Pro-
duced by Grolier’selectronic publishing
division and Activenture Corp., the
videodisc encyclopedia is being mar-
keted by Pioneer, mainstay of videodisc
promotion and the leader in player pro-
duction.

The entire 20 volumes of Grolier’s
Academic American Encyclopedia
takes up only 20 percent of the disc’s
potential capacity (testimony to the
laser disc’s data storage potential).
Some 9 million words altogether,
Knowledgedisc is divided among 32
thousand entries and articles and 13
thousand bibliographies, on a single
disc. This electronic encyclopedia fea-
tures ‘‘fact boxes’’ and tables, but in
embarrassing contrast to its printed
counterparts, there are no pictures or
maps of any kind. An obvious limita-
tion, especially given the laser disc’s su-
perb graphic qualities.

As with conventional encyclopedias,
there’s also the problem of information
becoming dated. The Knowledgedisc
carries a 1985 copyright, meaning the
information is no less than two years
old and often older. In electronic ency-
clopedia utopia, of course, reference
discs would be part of a self-updating
system.

It also has to be admitted that al-
though 9 million words and 32 thou-
sand articles sounds like a lot of data, it
doesn’t begin to compare with the
amount of information found, for ex-
ample, in a standard, printed Encyclo-
paedia Britannica. The motivation be-
hind selecting the Academic American
Encyclopedia from among Grolier’s
several reference sets remains cloudy.

Accessing an article is reasonably
simple. There’s a table of contents the
user can scan through and, when an ar-
ticle of interest is found, the user enters
a one-to-five-digit code number,
presses search on the player’s remote

A Production of Grolier Electronic Publishing, Inc. & Activenture Corporation
L] - C

control and, in a few seconds, the re-
quested encyclopedia entry appears on
the television screen. Ease of reading is
a function not so much of the Know/-
edgedisc as of the TV set it’s displayed
on. Used on athree-year-old, 19’ Sony,
we had no difficulty in reading the
disc’s material, although we would not
suggest a TV screen smaller than 12,

We searched for the kinds of articles
we'd expect to find in any conventional
encyclopedia, and we were disap-
pointed to discover they often weren’t
part of the disc’s text. As a test of the
disc’s comprehensiveness, we were able
to find roughly 80 percent of subjects
selected at random. The remaining 20
percent of absent entries were a frustra-
tion, however.

In a Pioneer promotion at the begin-
ning of the year, laser disc player buyers
were given the Knowledgedisc gratis
after sending in the appropriate proof
of purchase. Interestingly, Pioneer re-
ported response was overwhelming, so
they offered buyers an alternative selec-
tion, the disc version of the popular
Indiana Jones and the Temple of Doom
feature film.

Given the response to the Pioneer
Knowledgedisc giveaway, it’s clear that
the laser disc encyclopedia is a product
with a market. However, its present in-
carnation leaves plenty of room for im-
provement. The videodisc, particularly
in terms of data storage and access,

could well be (and should be) the wave
of the future.

At present, the best reproduction of
movies is the videodisc, with much high-
er resolution than videocassette systems
are capable of delivering (although the
recently announced “‘Super VHS"’ for-
mat could change that).

In terms of software, the Grolier
Knowledgedisc is the first encyclopedia
of any kind to be transferred to video-
disc. It’s kind of exciting to see the be-
ginning of what we think will be a per-
sonal information revolution. Around
the corner are more complete encyclo-
pedias, including one which will take
advantage of the laser disc’s graphic
capabilities. Already available are discs
of artwork from the National Gallery in
Washington, DC, footage from the Na-
tional Aeronautics and Space Adminis-
tration’s space archives collection and,
sometimes surprising to VHS users,
many titles unavailable in any other
video format.

As a first attempt at encoding an en-
cyclopedia onto a disc, we give Grolier
and its Activenture partner high marks
for effort and commercial innovation.
But we also look forward to a time
(sooner, perhaps than anyone thinks)
when anything available in print is also
available on videodisc. The Grolier
Knowledgedisc is only the opening vol-
ume in the at-home electronic informa-
tion revolution..—S.G.
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WORLD TIME INDICATOR. Manu-
factured by: Geochron Enterprises, Inc.,
899 Arguello St., Redwood City, CA
94063. Price: $1,295.

Eventually, modern psychiatry will cate-
gorize an obsession with time as a
specific mental disorder. We’re not
necessarily talking about this obsession’s
simple manifestations, or the person
who must know what time it is at all
points during his or her waking hours.

Even the occasional time obsessive
with more clocks and timepieces in the
home than most of us own in a lifetime—
and who consequently expends enor-
mous energy and care insuring that all of
these instruments are in synch—isn’t
who we’re thinking of here. Instead, we
are talking about those rare individuals
who want to know not only the precise
time where they are, but proper times for
points all over the globe. If you know (or
are) such a person, do we have the gift
item for them.

It’s call the Geochron World Time In-
dicaror and in the twenty years or so that
it’s been manufactured, it’s emerged as
perhaps the ultimate in global time-
pieces. According to the manufacturer,
‘‘government agencies of several nations
have them, so does our CIA and mili-
tary. NASA uses them for satellite track -
ing. Presidents and other government

officials have their own for personal
use.”” Having established its product’s
bonafides, Geochron goes on to claim,
““in science and education, Geochron is
an ideal visual aid to show time graphic-
ally. . .an excellent teaching tool.”’

Measuring 26’ by 15"’ inside its simu-
lated wood frame, the Geochron is a col-
orful Mercator projection map (based,
according to the map legend, on Defense
Department charting) which, in surpris-
ingly simple ways, supplies an enormous
amount of time-related information at a
glance. Mechanisms built into the frame
tick off minutes and show today’s date,
as well as indicating the day of the week
on both sides of the international date
line.

Backlit with a fluorescent tube, the
Time Indicator also shows portions of
the world in darkness and those in
daylight. At the top of the map, which is
clearly divided into vertical time zones, a
double line of numbers shows the correct
time for each zone—two sets of numbers
are necessary to take daylight saving
time into account.

Although the map moves, nearly im-
perceptibly, from left to right, the num-
bers at the top are stationary. The
360-degree circumference of the globe,
on the map, is divided int 24 *‘equal hour
periods,” with midnight on the left,
noon in the middle and midnight again
on the right.

A chart near the map’s center indi-
cates the point on planet Earth where the
sun is actually directly overhead. Alsoin-

dicated and traced is the ‘‘analemma,”’
the gradual shift of the sun’s highest
position in the course of the year.

Despite the ingenuity of the Geo-
chron’s design and multiple mechan-
isms, set-up is fast and simple. Three
knobs, on the Indicaror’s back, set time
and date, after two shipping screws are
removed. A button mounted on the
frame’s bottom turns on the light and,
after a few minutes of examination and a
read-through of the directions, we were
ready to tell time, all over the world and
nearly at a glance.

Sturdy and carefully fabricated, at this
price we would have expected the Geo-
chron to be a somewhat more elegant
piece of work. As it is, it’s a workman-
like piece of design in which form, in this
case rather clunky, clearly followed
function.

To put it in terms worn smooth (if not
out) by commercial repetition, the
Geochron World Time Indicator would
make ‘‘a handsome addition’’ to any-
one’s living room, den or office. From
what we’ve read about student compre-
hension of geographic concepts, it would
also be a more-than-useful addition to
the classroom.

Its steep price, we guess, is the reason
school systems haven’t embraced the
Geochron. Price, of course, won’t stop
the true time freak, a class of consumers
who must be an important part of the
Geochron market—at least in those
cases where the bill isn’t being footed by
taxpayers.—G.A.
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New Smoothie

ELNAPRESS ELECTRONIC IRON-
ING PRESS (EP 21). Distributed by:
Eina, Inc., 7642 Washington Ave., S.,
Minneapolis, MN 55344. Price: $599.

Ironing seems to be universally accepted
as a synonym for ‘‘domestic drudg-
ery.”’ Ironing nearly always tops those
women’s magazine polls of most disliked
household chores, yet there haven’t been
many attempts to come up with some
labor-saving replacement. We did read
last year about a dryer being developed
in Europe that will press and dry at the
same time, but it has yet to appear on the
market.

Also from Europe (Switzerland to be
precise) and already on the market, the
Elnapress Electronic Ironing Press sup-
posedly makes ‘‘ironing obsolete.”’
From the well-known sewing machine
manufacturer, the Elnapress is also
advertised as being ‘‘designed for people
who have better things to do than stand
over a hot iron. . .an ideal gift for
anyone who hates ironing.””

Weighing 22 lbs., and foldable for
easy carrying, the Elnapress is a
slimmed-down version of the pressing
equipment found in drycleaning and
tailoring establishments. The device’s
ironing surface measures 242"’ long by
10’ wide. Controls are grouped around
the stem of the two handles which oper-
ate the press. The fixed handle on the left
opens and closes it while, side-by-side,
the right handle increases or decreases
‘‘automatic ironing pressure.”’

According to the manufacturer’s spe-
cifications, the Elnapress in action ap-
plies an ‘‘average pressure’’ of nearly 97

Ibs. on the pressing surface. In ordinary
ironing, it’s human muscle power which
applies the pressure; here the machine
does the work.

Controls include a *‘pressure guide
mark.”’ According to the device’s in-
struction booklet, ‘‘by lowering the
pressure lever (the right handle) until it is
level with this mark, the user obtains the
ideal pressure for very sheer or delicate
fabrics.”

While the press is heating up, an in-
dicator light glows, turning off once the
desired temperature is reached. A ther-
mostat controls temperature and there’s
a guide for matching fabric with the cor-
rect heat intensity. Finally, the EP 2/
features an electronic cut-off safety
switch.

If the press remains closed for about
10 seconds, an electronic ‘‘beep”’ is
heard, and the heat shuts off automat-
ically. “‘If the press is then opened,”’
according to the instructions, ‘‘no dam-
age will have been done to the article
pressed.”

Also included with the EP 2] Elna-
press is a ‘‘vap-o-jet system.’’ A three-
nozzle vaporizer, the accessory slides
onto the fixed handle, dampening laun-
dry while it’s being pressed. E/na also
supplies a soft ironing cushion, along
with plenty of detailed information as to
what kinds of fabrics require what sorts
of pressing. For example, woolens, knit
fabrics and the like require a pressing
cloth, synthetic fabrics should be ironed
dry and at a low temperature. Cottons,
linen and blended fabrics call for a damp
pressing.

In our tests, the E/napress performed
well, although a certain amount of fussy
arranging of items on the ironing surface
is required. Again, the instructions go
into detail regarding techniques for
pressing various items. Some 24 pages

are devoted to illustrations showing how
to press pants, shirts, napkins, towels,
embroidered items, pockets with flaps
and so on.

Unfortunately, the E/napress didn’t
seem to require much less work than an
ordinary iron and ironing board ap-
proach to clothes pressing. The device
can be operated sitting down and there’s
none of the monotonous back-and-forth
of the standard iron. Instead, there’s the
monotonous up-and-down of the E/na-
press, along with a good deal of heat
generation.

Faster than ironing? Possibly with
practice, the E/napress would be quicker.
The instructions contain some hints on
pressing several matching small items
simultaneously. As a novice user, how-
ever, our tester found the E/napress to be
as time-consuming as any session at the
ironing board.

One claim, important perhaps in de-
ciding to purchase an Elnapress,
GADGET wasn’t able to judge. The
Eilna company says the device is more
gentle than ordinary ironing. Besides the
model GADGET examined, Elnapress
manufactures the more basic EP 22,
priced at $499 in the U.S.

But basic or top-of-the-line, the Elna-
press would seem to fit the ironing and
pressing needs of rather select market
segments: small scale dressmakers, for
example, or people for whom clothes
and their care is a major interest.

Perhaps those who have domestic help
might want to install an E/napress in
their laundry room. And people who
really do hate ironing might just find the
Einapress Electronic Ironing Press
something of an alternative to board-
and-iron drudgery. The rest of us, how-
ever, will just have to wait for that combo
dryer-presser’s eventual market ap-
pearance.—G.A.
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Midget Vision

CASIO TV-6000. Manufactured by:
Casio, Inc., 15 Gardner Rd., Fairfield,
NJ. Price: $279.95.

CASIO TV-2000. Manufactured by:
Casio, Inc. Price: (model discon-
tinued).

In comparing the successful technol-
ogy of the Casio TV-6000 with the
fuiled—and recently discontinued —
TV-2000, we have a useful object les-
son in product development, engineer-
ing hubris and the judgment of the
marketplace.

Using liquid crystal display (LCD)
technology to develop tiny personal
televisions was one of those ‘‘innova-
tions’’ that crop up every once in a
while, products which look spiffy on
the drawing board but perform miser-
ably in the marketplace—at least at
first.

Around five years ago, LCD TV
failed spectacularly in its bid to usher
in the age of the **TV transistor.”” The
flat, walkie-talkie-style prototype units
had lousy picture resolution, muddy
contrast and slow, surreally choppy
movement (because the screens failed
to ‘‘update’’ the picture rapidly
enough). On top of that, they had to
be viewed in daylight (preferably blind-
ing sunlight) because LCD needs
healthy doses of ambient light in order
to be visible.

A flurry of recent activity on the
LCD TV front has shown that the tech-
nology has taken great strides since the
early days. The biggest innovation, of
course, is the advent of color. The new
entry from Casio, the cube-shaped TV-
6000, proves that within its limitations,
LCD color TV is now a supremely via-
ble product, fitting snugly into its mar-
ket niche.

The Casio unit is arrayed not only
against other LCD-style products, but
also personal televisions like Sony’s
Watchman, which used a condensed ver-
sion of a conventional electron-beam
picture tube. Employing LCDs allows
for a more efficient utilization of
power and a smaller overall product
design, when compared to the port-
ables which use a picture tube. LCD
picture quality, however, might be la-
beled ‘‘viewable,”” up against the
sharper resolution of the conventional
TV.

A picture tube produces an image by
exciting phosphor particles with an
electron beam. An LCD, by contrast,
consists of *‘liquid crystal’’ material
sandwiched between glass polarizers.
The liquid crystal cells are grouped in

Caslo TV-2000

Caslo TV-6000

trios of red, blue and green filters and
activated electrically. Each liquid crys-
tal is a ‘‘picture element’’ or pixel; the
more pixels, the sharper the image.

Casio’s TV-6000 and TV-2000 have
equal numbers of pixels (46,656)—on
the high end of the range, with only
Seiko’s LVD series and Citizen’s 17TA
ranking higher. Actual picture quality
is fairly equal for both the TV-6000
and TV-2000. Both models feature a
screen with a slightly distracting purple
band on the right side, along which a
channel indicator moves. Both share
an auto-tuning feature which appreci-
ably eases the problem of fine-tuning.

The differences between the two
units have more to do with packaging
than with substance. The TV-6000 is a
boxy, miniaturized console television,
with controls on top and side and an
angled base which allows a stable view-
ing perspective. It is surprisingly light
for its dimensions (it’s about the size of
a corsage box). The cube design gives it
a sturdy, permanent feel.

Contrast this to the TV-2000, which
has a flat, paperback-sized design that
implies ‘‘on-the-go’’ portability—a de-
sign which also brings it head-to-head
with the higher quality Watchman. The
2000 model has battery capability, un-
like the TV-6000, which can run only
off of an AC adapter. Earphone and
carrying case complete TV-2000’s
image as the television for the yup-
wardly mobile. Evidently, however, the
marketing minds at Casio decided the
flat body would kill the T¥-2000 by
its association with early, poor-quality
prototypes.

The TV-6000 is a sturdy, middle-of-
the-road LCD TV, lacking the splashy
“extras’’ of some models (Citizen of-
fers one with FM stereo), but perform-
ing very well in our limited GADGET
test. If you had to make a distinction
between the two models, the TV-6000
is for the deck, the den or the work-
shop, while the TV-2000—if you can
still locate one—is for the beach or the
ballgame.—G.R.
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Reasonable
Facsimile

FAXPHONE 10 DESKTOP G3 FAC-
SIMILE. Manufactured by: Canon
U.S.A., Inc., 1 Canon Plaza, Lake
Success, NY 11042. Price: $1,995.

The facsimile machine is a fixture of
countless offices and businesses. But
with the introduction of the Faxphone
10, Canon proclaims the beginning of
the ‘‘personal’’ facsimile market.

We have our doubts about that de-
velopment anytime soon, if only be-
cause nearly two thousand bucks is a
stiff price for getting personal with a
facsimile unit. And there’s the question
of what most, or even many, of us
would do with our own facsimile trans-
mission device.

Markets and marketing aside, the
Faxphone 1Q is an impressive piece of
electronic hardware. Those with expe-
rience in facsimile transmission may
recall the process as balky and any-
thing but foolproof. This Canon prod-
uct, in contrast, is easy to operate
(thanks in no small part to an intelli-
gently written and arranged instruction
manual), and it transmits with a crisp-
ness and legibility beyond the capacity
of facsimile machines of only a few
years ago. Its ease of operation seems
the result of adapting innovations de-
veloped for other communication de-
vices to facsimile use.

Canon in its promotion stresses this

unit’s desktop characteristics (‘“‘the
first facsimile that belongs on your
desk’’) and has designed it as a combi-
nation telephone-facsimile unit. A lit-
tle larger than a console-style, multi-
line telephone, the Faxphone 10 can be
used like an ordinary phone.

As with any contemporary business
phone, this instrument offers auto-
matic dialing (16 *‘frequently called’’
numbers can be stored, complete with
area codes and long-distance service
access codes) as well as redialing, mut-
ing and a built-in *‘hold melody,”’ not
always a plus if you’re on the receiving
end. This is, as Canon boasts, ‘‘a full-
featured executive telephone.”

In its facsimile functions, the Canon
Faxphone 10 offers many of the same
features, including automatic dialing
of up to 16 stored fax numbers. Com-
patible with G2 and six-minute FM
document transmission systems, the
Faxphone can send a single-page busi-
ness letter in just 17 seconds. For the
technically minded, transmission speed
is rated at 9,600 bits per second.

As a result of its clock and calen-
dar functions, the Faxphone 10 can be
automatically set to receive or send a
document at a pre-selected time, mean-
ing that long documents (up to five
pages since the unit also includes an
automatic document feeder) can be
sent after office hours to take advan-
tage of lower long-distance rates in the
evening. Despite the special fax num-
bers for sending and receiving docu-
ments, facsimile transmissions via
phone lines are billed at the same rate
as ordinary telephone calls.

This unit’s liquid crystal display
takes a lot of the mystery out of trans-
mission. The display keeps users in-
formed of each step in the process, sig-
naling when transmission or reception
begins and is completed or giving
warnings when something isn’t work-
ing. In a gesture towards double duty,
Canon says, ‘‘the Faxphone 10’s con-
tact image sensor and thermal printer
can offer the added service of a backup
copier.”

In GADGETs tests, conducted with
the Rowland Company, which does
public relations for this Canon prod-
uct, transmission was quick, quiet and
crisp. Something called ‘‘automatic
background control’’ adjusts transmis-
sion of low-contrast originals for maxi-
mum legibility. The user can also man-
ually control contrast.

Perhaps as a token of seriousness in
marketing the Faxphone 10to consum-
ers, the unit is being sold not only
through Canon business equipment
dealers but in consumer electronics
stores as well. Prior to its actual mar-
ket appearance, the suggested retail
price was listed as $2,495. The modest
reduction in the current suggested re-
tail tag gives hope that perhaps prices
on these devices will fall in the future.

If that’s the case, then the Faxphone
10 will have served to launch a new
market for these long-established busi-
ness and corporate tools. In the mean-
time, perhaps it’s enough that ihis old
warhorse of business communication
has been smartly updated, a precursor
perhaps of better (and cheaper) facsim-
iles to come.—G.A.

HANDS-ON ELECTRONICS
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An important element in the history of technology is represented by
chronological design. Even with the electronification of time-keeping,
this field has continued to be significant. Switzerland’s prestigious, 140-
year-old Ulysse Nardin (3 rue du Jardin, CH-2400 Le Locle, Switzer-
land) produces a wristwatch which combines ancient technology with
modern precision, at a price which hardly any can afford. Called the
Astrolabium, it’s extraordinary enough that several museums have
already purchased one for their collections. An Astrolabe is an instru-
ment, widely used before the 17th century, which indicates the positions
of the sun, moon and stars. Ulysse Nardin has combined this ancient
instrument with a modern watch to produce a timepiece of exquisite
beauty and performance. Besides showing ordinary time, the Astro-
labium indicates local or solar time, month and date, dawn and dusk,
moonrise and moonset, as well as sunrise and set, moon phases and
signs of the Zodiac. Moon and sun eclipses, as well as directions, and
longitude and latitude are also indicated. We may have missed ame-
thing, Ulysse Nardin publishes a 21-page booklet on the Astrolabium,
which must be among the most beautiful timepieces of the modern era.
Price: $25,000-$37,000.

Nothing less than a ‘‘revolutionary flat motor design’’ is dubbed the
“‘big news’’ in portable audio equipment from Sanyo Electric, Inc. (Con-
sumer Electronics Division, 1200 W. Artesia Blvd., Compton, CA
90220). The firm's CP 12 Portable Compact Disc Player has undergone
“a significant reduction in size and weight,” thanks not only to the com-
pact motor, but because of a reduction in the number of parts, along
with ‘‘high-density’’ mounting and ‘‘slimline plastic casing.”” Capable of
playing up to 16 tracks in any order, the CP12 uses a three-beam laser
pick-up for uniform tracking and correct focus. A built-in power saving
switch helps ‘‘extend battery life.”” Power is supplied via an AC adapter,
alkali batteries or an ‘‘ultra-thin rechargeable battery pack.” Sanyo also
offers an optional car adapter. The player is sold with lightweight stereo
headphones, rechargeable battery pack, alkali battery pack, AC adapter,
connecting cord and a soft carrying case with shoulder belt. Price:
$279.99.

For devotees of the unique, television design in recent years has been
somewhat barren. Now a French firm, Dapy, Inc. (431 W. Broadway,
New York, NY 10012) has introduced a set which, at least to someone
brought up on science fiction movies, looks out of this world. French-
built, these sets have their innards exposed to view, with the screen sur-
rounded by bright neon tubing. The effect is futuristic to say the least.
The Dapy TV is available in two models, a small black-and-white set
(unique enough in this day and age), with a 5'” screen and a 20’’ color
set. Both are cable-ready, with the 20-incher also equipped with remote
control. These televisions will give viewers something to talk about even
when the programming doesn’t. Prices: $490 and $1,900, respectively.

In case you’ve been wondering, yes, large-screen projection TVs are
still marketed for both home and commercial use. A one-time star in
home electronic entertainment, these units have been eclipsed in recent
years by other dramatic home electronic products and developments.
Companies like Zenith Electronics Corp. (1000 Milwaukee Ave., Glen-
view, [L 60025) are still marketing these big-picture projection systems.
Zenith recently announced its *‘first front-projection model with a built-
in stereo TV tuner.”’ The model PV 851P Front-Projection TV casts an
8’ diagonal picture on a flat wall or screen and includes a 178-channel
tuner with programmable scanning, a remote control, MTS stereo
decoding, a stereo amplifier and stereo speakers. Shipped ready for floor
installation, this Zenith can also be adjusted for ceiling mount or rear
projection. System optics include ‘‘self-converging, liquid-cooled picture
tubes and optically coupled lenses.”’ Price: $2,495.

Zenith Front-Projection TV
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Hardly had GADGET reported on the VCR Rabbit and Multivision
3.1 (June, p. 1, 6) when Rabbit Systems, Inc. (233 Wilshire Bivd., Santa
Monica, CA 90401) announced its new Double Play. You may have
heard this before, but the Rabbit Double Play ‘‘adds a second screen to
any TV set,”” one-eighth the size of the set’s standard picture. Equipped
with remote control, the unit allows the user to scan channels on the
generated mini-screen, freeze the small screen image, switch images be-
tween the two screens and monitor a videotape while viewing broadcast
or cable programming. The Double Play’s small screen picture-in-picture
can also be moved to any of the main screen’s four corners and will
display station identification. With the introduction of this product,
price competition heats up in the TV digital transformer market. Price:
$229.

Remote-control signal boosters, on the market for around a year, are
becoming a standard item in many manufacturers’ lines of TV and home
electronic accessories. Latest to announce this addition to its product
line is Monster Cable (101 Townsend St., San Francisco, CA 94107).
This power booster is dubbed Zapit, and it attaches to the front of any
infrared remote control unit. A “‘special lens system’’ receives infrared
light which in turn is amplified and retransmitted, allowing the beam to
““bounce off walls and ceilings for ultra-fast activation’’ of TVs, VCRs
and stereo systems, at distances up to 100 feet. Price: $24.95.

Here’s an excellent consumer refinement in the miniaturized electronic
storage of data. Dubbed The Calling Card, this 2,024 character-memory
computer also functions as a calculator. From International Telesis, Inc.
Zapit Resrote-Ccntrol Booster (1140 Broadway, New York, NY 10001), the Calling Card achieves
impressive thinness and compactness (it’s less than palm-sized) without
sacrificing either data clarity or functionality. Programming information
into the memory is simple, with just about all the instructions needed
printed on the back of the card itself. Besides storing phone numbers,
addresses and appointment reminders, because of its design, The Calling
Card can be used (in a pinch) as an electronic memo pad. There’s even
a security code which will deny access to others. Delicate in both its
micro-processor circuity and its LCD, the product is sold with a fabric
carrying case and instructions which warn, ‘‘should never be carried in
trouser pockets or wherever it may be subject to pressure or bending
damage.” Price: $35.

If portability is what attracted you to the CD in the first place, you
might want to know about a new carrying case for the discs, handily
designed to go with the portable CD player. Called the CD/Mate (P.O.
Box 1480, Burbank, CA 91507), the soft fabric case protects each disc in
a *‘fleece-lined pocket,’’ further protecting them with a padded cover on
the carrier itself. Much more compact than the standard “‘jewel boxes”’
sold with CDs, the CD/Mate is outfitted with four Velcro tabs which
can fasten the carrier to the top of your portable player. The company
markets a six-pocket CD/Mate and plans to have a 12-pocket version on
the market this summer. Price: $9.95.

Remember when audio quality was the big issue in automotive sound
systems? In the modern world, attention has shifted to security, namely
CD/Mate how to keep the system from being ripped out of the car. Sanyo Electric,
Inc. (Consumer Electronics Division, 1200 W. Artesia Blvd., Compton,
CA 90220) has introduced a new system with built-in security. In addi-
tion to 200-watts-per-channel maximum output, an ‘‘FM optimizer, line
outputs and Dolby Noise Reduction,’’ the new Sanyo FT92854 Auto
Sound System ‘‘incorporates a universal security code.”” A triple-digit
access code is entered into the system memory. Removed from the car,
the audio system will refuse to operate unless the same code numbers ure
entered again. Decals warn ‘‘would-be thieves that the unit is inoper-
able,”” provided the miscreant can read, or has time to. Price: $219.99.

Sanyo Auto Sourd System
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Love the idea of lighter-than-air travel, but a bit afraid of heights? B'fs & Pleces
The Sharper Image (650 Davis St., San Francisco, CA 94111) may have 2 x4 : W W -
the perfect solution, in the form of a Radio-Controlled Helium Balloon.
Dual electric motors mounted in the authentically detailed gondola
basket power this 4’ diameter, brightly colored balloon featuring two-ply
construction. A radio transmitter, compliete with dual joysticks, servo
reversing switches and a battery charge meter, guides your balioon on
its flights, although Sharper Image does suggest use of a kite string or
tether. Inflation requires 35 to 37 cubic feet of non-flammable helium,
with about $10 buying 8 to 10 hours of buoyancy. The item is sold with
a battery charger, instructions and an extra inner bailoon. It’s also cov-
ered by a 90-day warranty. Price: $308.50.

A brand-new name entry into the already congested home video
equipment market, Shintom West Corp. of America (20435 S. Western
Ave., Torrance, CA 90501) is the U.S. branch of a Japanese firm, Shin-

-

tom Co., Ltd. The company manufactures car stereo equipment for i

Audiovox and Sears and videocassette systems for PortaVideo Interna- .

tional, among others. The firm’s initial entry, in fact, is a front-loading ==Y f >
Videocassette Playback System (VP-2000) with *‘visual search in fast !
forward and reverse, freeze frame with fine tuning control, automatic re- P

wind and TV/VCP switching,” with up to *‘8 hours of playback’’ in the j
extended-play mode. The VP-2000 is to be sold in the U.S. by United A :
High Tech and Gleason Electronics, with particular emphasis on the Radio Controlled Helium Balloon

“‘commercial and rental”’ markets. Price: $289.95.

-=’W’ > -
We have to wonder why these units aren’t standard equipment with ”W
car-installed FM radios. It’s an FM Booster which Herrington (10535
Chillicothe Rd., Kirtland, OH 44094) says will turn ‘‘weak, fading FM
stations into clean stereo’’ reception. The Booster plugs into the car’s
radio antenna (a 13" cable is included with the product) and mounts
under the dashboard with double-back foam tape. The result is audibly
improved “FM reception in both urban and rural driving.” Price: $38.50.

The manufacturer is calling it ‘‘a dramatic breakthrough in VHF/
UHF radio technology,’’ but for anyone who does a lot of highway driv-
ing, the new Informant Mobile Receiver (model INF-1) might just estab-
lish itself as an everyday necessity of travel. From Regency Electronics,
Inc. (7707 Records St., Indianapolis, IN 46226), the Informant Receiver
is preprogrammed with local, state and national VHF and UHF police
frequencies for all 50 states as well as frequencies utilized by the Na-
tional Weather Service. With a single touch, the Informant will search
these frequencies for a particular state at four times the speed of con-
ventional scanners. A digital display shows the state and type of trans- -
mission being monitored, while a ‘‘hold’’ switch will keep the receiver Informant Mobile Recelver
on a single frequency. The Informant can be wired directly into a vehi-
cle’s DC systemn or can be used with a cigarette lighter adapter. Price:
$369.95.

a0 OV BTate

From the rock concert stage to the boardroom, family room or special
event seems to be the route traveled by the wireless microphone. Am-
bico, Inc. (50 Maple St., P.O. Box 427, Norwood, NJ 07648-0427) is
touting its V-0625 Wireless Lapel Microphone, with a 100-ft. range, as
perfect for use with a camcorder. The system’s electret condenser mic
features ‘‘reversible clip for easy attachment to any piece of clothing,”’
while its lightweight transmitter is equally as flexible. The ‘‘compact
receiver mounts easily on camcorder, video camera or tape recorder’’
and features an on/off/volume control with LED. The plug output and
RCA-plug adapter ‘‘will fit most audio and video recording devices."

Price: $89.95. Wireless Lapel Microphone
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B"s & P'eces The fitness industry has not been slow in adapting electronic technol-
e ) : ogy to the on-going boom in exercise and health equipment. J. Oglaend,
Inc. (40 Radio Circle, Mt. Kisco, NY 10549-0096) has introduced the
Bodyguard 960 ErgoCycle Il Exercise Bike which includes an ‘‘electronic
instrument panel’’ that displays ‘‘distance, speed, time and revolutions
per minute.’”’ There's also a ‘‘simple, easy-to-reach workload adjustment
knob’’ and an ‘‘electronically balanced, solid steel flywheel.”’ The entire
unit weighs 60 1bs. and measures 16’ by 33’ for portability and ease of
storage. Price: $495.

Rechargeable batteries are becoming a bigger item in the marketplace,
but why not get a jump on everyone with a flashlight that does away
with the need for any batteries? Chronar’s Sunlite Flashlight harnesses
the sun via a solar panel which maintains the charge in three nickel cad-
mium batteries. The charge is good for a full three months, even if the
Sunlite is kept in a dark drawer. Free Market (1001 Connecticut Ave.
N.W., Suite 638, Washington, DC 20036) says they’'re also good for an
average 1,000 full recharges. The flashlight carries a 10-year limited war-
ranty on the solar panel, with the product covered for 90 days. Price:
$41.95.

Ergocycie Il Exercise Blke Although aimed primarily at the business market, we know there are
households that could use the Personal Voice Messaging System (PVM-
4260), a deluxe version of an answering machine from Code-A-Phone
Corp. (16261 S.E. 130th, Clackamas, OR 97228). Designed for use with
a switchboard (which may leave even hyper-phone-active families out),
the PVM-4260 will send a call back to the operator after a message has
been left and can allow a caller to dial other internal extensions on the
same phone system. Users are provided with 30 minutes or more of
recording capacity,. and the unit includes a digital call/message counter.
A beeperless remote control, which can be activated from any touch-
tone phone, offers some 15 functions, including announcement change,
fast forward, backspace, memo record, announcement bypass and re-
mote on/off. Price: $249.95.

There was a time when this kind of product wouldn’t have had a very
big market, and it certainly would not have been found in any but spe-
cialized mail-order catalogs. Today, however, a good many consumers
might be interested in the service performed by the Tap Detector I11. Of-
fered by The Sharper Image (650 Davis St., San Francisco, CA 94111),
this device is easily installed between a phone and its wall jack. Detect-
ing tiny changes in line impedance, an audible signal and a warning light
alert a phone user to possible electronic eavesdropping or, less dramat-
ically, someone listening in on an extension. The detector’s sensitivity
‘ _ | can be adjusted for individual phone lines, and it operates off the

phone’s own voltage. Pocket-sized, it can be used with any phone line,
Tap Detector III at home, at work or even at the U.S. Embassy in Moscow. Price: $52.

Coming in future issues of GADGET pewsletter

* Speaker Power—Acoustic Research’s Powered Partners are high-quality sound
you can take nearly anywhere and use with just about any source. GADGET
does some mobile listening.

* High end, High tech—Electronic products from the Proton Corp. have a near
cult-like following. We look at and listen to the firm’s 625 Television Receiver/
Monitor.

¢ Video Combo—GADGET tests two VHS video player/monitors, the Dukane
Video Pro 7 and Citizen’s VCP-5MU.

¢ Double-duty Danny—Not only do the stuffed animals from Phonetica One, Inc.
respond to verbal commands, but the company says they also function as
security sentinels. GADGET gets to know “Danny the Outback Bear.”
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A Chassls of Another Kind

Almost anything that you might have laying around makes
the perfect base for many of your electronics projects

By Homer L. Davidson

[(IBESIDES BAKING YOUR FAVORITE CORN BREAD. THE METAL PAN
Also served as the chassis for radios and transmitters before
World War II. That aluminum or tin bread pan was easily
drilled and sections cut out to mount the different compo-
nents. Back in those days (or in the dark ages) ready-made
chassis or plastic boxes were not available. Some were too
costly for the beginner in electronics (Photo 1).

Today, there are many different containers in which to
build that favorite project. Just walk down the aisle of a
hardware, craft store, or shopping center and let your mind
wander through the various containers. There are plastic
boxes, metal pans, wooden plaque boards, sheets of metal,
and many more to choose from.

You can roll your own from pieces of lumber, masonite,
or metal found in the basement or at garage sales. The in-
verted *‘L’’ chassis can be constructed of a piece of masonite,
metal, or pine board. Save those scrap pieces of styrofoam
from packing boxes to mount small projects or solar cells
upon. Reused plastic deodorant containers are great for mount-
ing those small radio or CB projects.

The Bread Pan

During the first part of World War II, I built a one-tube
radio while stationed as a T-Corporal. in Macon, Georgia.
The radio consisted of a 117L7-GT tube, which plugged
directly into the AC power line. The tube was mounted on
the top, with a variable capacitor, and the broadcast coil
mounted underneath the chassis. Yes, the chassis was a

plain-metal, corn-bread pan that cost 17 cents in those days.
(Later, Mechanics lllustrated magazine paid $40.00 for the
write-up.)

The coil was hand wound on a discarded toilet paper card-
board roll. Although, the radio cost only a few dollars to
build, it covered the entire broadcast band and brought us
the latest news. Money was hard to come by and electronic
parts were difficult to obtain, so you improvised. On local
broadcast stations, the sound was loud enough, so the ear-
phones hung down from the round brass bed post to provide
for easy listening.

Now, the metal bread pan comes in many sizes and is
made of aluminum, not the rusty-type metal. The containers
are cheap and found everywhere. They are ideal for larger
projects. The aluminum pans are easy to drill or mounting
holes may be made with an ice pick. Take a look, they may
fill your chassis needs.

Plastic Boxes Everywhere

Many small plastic boxes can be found at electronics stores
to construct your favorite project (Photo 2). But, don’t forget
to look in the hardware or hobby-craft stores for those odd
and large plastic containers. Plastic bake pans and frozen-
food boxes may accommodate that large electronic project.
Some have plastic-fitted hds.

Be careful when drilling holes in clear plastic boxes or
lids. Too much pressure may cause the plastic to crack (Photo
3). The plastic piece has a tendency to kick up when drilling.

A pocket-size solar-cell radio was built inside a

throw-away deodorant container. The chassis conslsted of

a cut-to-shape styrofoam piece on which to mount the solar cells
and all the other radio components in the circuit.

Commercial and hobby type plastic boxes are found at most
hobby and electronic parts stores. Those containers may have
metal or plastic lids. If you want to do so, perfboards or
printed-circuit boards may be used as lids.
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Clear plastic frozen-foods boxes may be used to house large-
electronics projects. Plastic boxes offer prctection to small
component parts and solar cells. Be careful not to crack the
plastic sides when drilling small mounting holes.

Small wooden craft boards may be used to construct radics
or electronic testers. These boards may come unfinished.
They may be cut down to fit your project. If vou do your own
wood-working, you should have an abundant supply.

The wooden plaque boaras may pe left unpainted with
several coats of lacquer, varnish or clear plastic spray
applied. After the project is finished and tes:ed, it may
be dipped in a clear liquid plastic for added orotection.

Hold the container down and apply light pressure from the
drill. Wipe off the excess plastic pieces with a soft cloth.

Another method to make holes in a plastic surface is with
the sharp point of the soldering iron. Make a circular motion
to enlarge the hole for sockets and larger objects. Be careful
not to apply too much heat. Clean the inside burr edges
with a pocket knife after it has cooled. Holes made with the
tip of the soldering iron very seldom chip or crack the plastic
surface. Always work on a cloth or rug when drilling or
mounting components on a plastic box to prevent surface
scratches.

Plaque Boards

Cruise around in the hobby or craft stores for finished
wood plaque boards to mount your project on (Photo 4).
Those unfinished boards may be used to mount crystal set
radios, solar cells and testing projects. You may choose
from painted or unfinished board or cut the board to fit your
own needs.

Most plaque boards are made from cedar or pine lumber.
They are easy to drill and work with. Sand down or clean
up all marks on the board before mounting any parts. A
coat of clear lacquer spray found in most stores makes a
shiny finish. Some projects may be dipped in liquid plastic
for a clear finish that provides a very durable surface and
enhances the appearance of the project (Photo 5).

Throw-Away Foam

Don’t overlook the discarded pieces of foam material to
mount small parts or solar cell projects (Photo 6). Those
pieces of styrofoam come in packing boxes, pieces of insula-
tion or can be bought separately at most hobby-craft stores.
Although, the material looks quite fragile, it may be pro-
tected with a coat of lacquer or mounted inside a plastic
box.

The light foam material is easy to work with since it can
be cut with a pocket knife. Use a metal awl or sharp instru-
ment to make holes through the foam pieces. Regular hookup
wire or capacitor and resistor leads may be poked right through
the soft material for easy mounting. Larger components may
be cemented to the foam with rubber silicone cement. Just

Scrap pieces of foam material may be used to mount small
projects parts on. Discarded foam packing pieces can be
formed with a small saw or pocket knife. Place the foam as-
sembly in a discarded component plastic box for protection.




place a dab of rubber cement under each cell when mounting
solar cells to the soft styrofoam chassis (as shown in Photo
7), and you're home free.

Roll Your Own

Scout the hardware or lumber stores for decorative sheet
metal to construct a large and deep chassis. You may also
want to build your own cabinet enclosures out of that type
of material. Aluminum sheet-metal comes in clear, polished,
and brass finishes and may be cut with a pair of tin shears.

Make the sharp bends or edges on a desk or table edge.
Place a board in a bench vise and make the required bends.
Hammer the finished ends over a piece of angle iron clamped
in the vise. Protect the metal finish with a work cloth or
towel. You do not need a regular sheet metal bender to bend
the chassis into shape.

The “L” Chassis

The inverted ‘‘L’" chassis is very attractive and easily built
from pressed wood and plastic. Odd pieces of soft pine may
serve as the rear chassis. Cut the front mounting piece from
plastic, masonite or painted metal (see Photo 8). Simply
fasten the two pieces together with two or three wood screws.

Always, cut the rear board '/2-inch shorter than the front
panel. Sand down the rear board for a clean surface. Either
mount the components directly on the board or use a printed-
circuit or perfboard as sub chassis. The printed-circuit or
perfboard may be fastened to the wooden chassis with a
small dab of silicone rubber cement at each corner. Finish
up the chassis with small rubber feet cemented to the bottom
of the board.

The sides for the *‘L’’ chassis don’thave to be brand new—
almost any odd piece of lumber that you might have laying
around will do. Short leftover pieces from the workshop
may provide the perfect piece of wood for your radio project.
Pieces of plastic may be picked up at garage sales. The
masonite front panel may be knocked off that old TV cab-
inet. Just look around and you’re bound to find the makings
of an inexpensive chassis or cabinet.

Reuseable Containers

How about building that small radio or portable project
in a throw-away deodorant plastic container? Those reusable
containers are found throughout the home—in round, semi-
round, and oblong shapes. With a little imagination and
effort, those plastic containers can house your next elec-
tronic project, while relieving the pressure on your pocket.

The throw-away container is ideal to hold a pocket radio,
electronic tester, or some other gadget. Many have remov-
able covers, and are unbreakable in many cases. Besides
projects, they can store that extra set of test leads, small
tools and electronic parts.

Do not overlook the surplus stores for low-priced elec-
tronic equipment. Discarded chassis or enclosures may be
found in local outlets or advertised in magazines for less
than a buck. Manufacturers’ over-runs or discontinued mer-
chandise can be picked up most anywhere. Scout around the
garage sales for surplus or discarded electronic equipment.

The Finished Project
A wood cabinet provides a rich finished container for any
electronic project. Often, hard woods such as oak or maple
(Continued on page 104)

A small b-oadcast-band radio was buiit inside a round plastic
ball and mounted upon a piece of throw-away foam material that
served as the chassis. A dab of rubber silicone cement bonded
the plastiz ball and solar cells to the foam chassis.

Two pieces of scrap material may be screwed together to form
form an nverted L chassis. Plastic or metal scrap may torm the
front pamel, while compressed or white pine wood is used as
the base. Few tools are needed to build this type chassis.

Professional looking cabinets can be built from odd pieces
of oak, pirch or maple scraps. You may need a router and
power sander to apply the finished touches. This antique oak
cabinet was constructed from a plece of discarded oak mop
board and the masonite front panel from an oid TV cabinet.
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ALL-BAND FIELD ST

An FSM is the most reliable indicator that a CB or amateur station is really putting

LJIN THIS AGE OF DIGITAL GIZMOS AND WHATSITS THAT
measure everything with an accuracy out to the umpteenth
decimal place, the old-fashioned FSM (Field-Strength
Meter) is still the most-reliable indicator of RF energy for CB
and amateur transmitters and antennas. The reason it's the
most reliable indicator is because an FSM indicates radiated
RF energy. 1t doesn’t tell you anything about the standing-
wave ratio, transmission-line losses, the transmitter’s effi-
ciency factor, or anything else other than how much relative
RF energy is being sensed at the meter’s location. If you can
increase the amount of energy radiated from the antenna, the
FSM’s reading will similarly increase. If the energy leaving
the antenna decreases, the FSM’s reading will similarly de-
crease. If you're using a directional beam and you swing it
around so that the FSM is now off the back of the antenna, the
meter reading should decrease—or you have a BIG problem
with your antenna.

If someone talks you into blowing a week’s wages on a new
kind of low-loss transmission line, and the FSM—at the
reference location—indicates no, or very little change in field
strength, figure you most likely would have been better off
wasting the money on wine, women, and song.

Its Usefulness

Since an FSM is sensitive only to the relative amount of
radiated RF, it’s an ideal indicator for almost any kind of
transmitter or antenna adjustment that affects how your rig
gets out. For example. let’s assume that you have purchased
one of those new pocket-size, quick-mount mobile-CB an-
tennas that claim to outperform any **full-length’" antenna. If
you just swap antennas, the best you can hope for is some
good buddy saying something to the effect that your new

. signal appears 1o sound louder today

i than it did a few days ago. Since the ear
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Fig. 1—The basic tuned FSM circuit is shown in 1A. The
amplified meter in 1B sharply increases overall sensitivity.

is a notoriously poor judge of signal strength, and also
because a receiver's AGC (Automatic Gain Control) will
automatically equalize moderate to strong signals, a signal
report from anyone receiving your signal when it’s stronger
than a flea’s whisper is worthless.

On the other hand, look what an FSM will do for you. If it’s
a super-sensitive model, such as the one shown in the pho-
tographs, you set it up well out of range of the antenna’s
“shock field.”” (Say a quarter to a half a block away). You
leave your old antenna on the Detroit Iron, key the transmit-
ter, and note the meter reading. (Use binoculars if your vision
isn’t all that good, or have someone else read the meter.)
Next, you install the new antenna and tune it; first following
the supplied instructions on adjusting the antenna for lowest
VSWR, and then tweaking the antenna tuning adjustment for
the highest (strongest) reading on the FSM. If the new
antenna is truly a better performer, the FSM’s reading should
be higher than it was for the old antenna. If it isn’t, either you
have done something wrong, or have made a poor choice (a
nice way of saying you’ve been ‘‘taken”).

You will most likely be surprised to discover that the lowest
VSWR might not correspond to the highest FSM reading.
Within reason, always go for the highest FSM reading when
adjusting an antenna or tuning a transmitter: Low VSWR
readings and minimum RF-output current don’t necessarily
guarantee maximum RF output. As long as the antenna and
final-amplifier parameters are within their safe or rated range,
use an FSM indicator when optimizing RF output.

Two Kinds

There are basically two kinds of field-strength meters:
tunable and untunable. Both types are available in amplified
and unamplified models. Both types have their advantages
and disadvantages. The basic tunable FSM circuit is shown in

ANT
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Fig. 2—An untuned field-strength meter is shown in 2A. An
amplified version of the meter module is shown in 2B.
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out the soup! By Herb Friedman

Fig. 1A. Coil L1 and variable capacitor Cl comprise a tuned
circuit at the operating frequency of the transmitter or RF
source. Naturally. a high voltage (at extremely low current) is
developed across L1-C1. The RF voltage is rectified by D1—
which should be a germanium diode such as the IN60 be-
cause its breakover voltage is less than that of a silicon diode.
The RF is filtered by C2. a small capacitor whose value is
usually .001 pwF below 30 MHz. or 100 pF from 30 MHz to
148 MHz. The resultant DC appearing across C2. which is
proportional to the amount of RF received by the antenna. is
indicated by meter MI.

If the signal is so strong that the meter pointer is **pinned. ™
the sensitivity can be reduced by detuning C1. Unfortunately.
in order to get any decent amount of sensitivity. meter M|
must be a 0-50 pA or a 0-100 pA model. both of which are
rather expensive.

It’s often much less expensive to use the circuit shown in
Fig. 1B—a DC amplifier driving a less sensitive 0-200 pA or
a 0-500 pA meter. The amplified meter is connected at the
points labeled X and Y. The amplifier usually makes the
overall sensitivity so great that tuning-control C1's adjust-
ment becomes excessively critical. and literally breathing on
its shaft will “pin™ the meter. Instead. we use Rl as a
“volume™ control for the amplifier. [t provides a broad range
of adjustment.

Untuned FSM

A basic untuned FSM is shown in Fig. 2A. Essentially, the
tuned circuit has been replaced by LI. an RF choke. (It's also
possible to use a 10,000- or 20,000-ohm resistor instead of
L1.) As you might imagine, the RF voltage developed across
the choke is considerably less than that developed across a
tuned circuit, so meter M1 must be extremely sensitive: 0-50
RA is almost a universal value. But even with so sensitive a
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The Field-Strength Meter Kit is an old-fashioned type.

Nothing is pre-assembled. Even the meter’s special pre-
calibrated scale must be installed by the builder.
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L Fig. 3—This is the untuned, super-sensitive FSM. Capacitor

C2 can be a conventional axial-lead ceramic capacitor
instead of the feed-through type used in the circuit.

PARTS LIST FOR THE ALL-BAND

FIELD-STRENGTH METER
SEMICONDUCTORS
D1—1N60 germanium diode
D2, D3—1N914 silicon diode
U1-—LM324 quad op-amp, integrated-circuit
CAPACITORS
(Al capacitors rated 16-WVDC minimum.)
C1—0.01-wF ceramic disc
C2—0.001-u.F feed-through, see text
C3—1-uF, Tantalum
RESISTORS
(All fixed resistors are Ys-watt, 10% units.)
R1—10,000-ohm
R2—560-ohm
R3—1000-ohm
R4—100,000-ohm trimmer, audio, or liner potentiometer
R5—1500-ohm
R6—2200-ohm
ADDITIONAL PARTS AND MATERIALS
ANT1—Telescopic antenna
B1—9-volt battery
M1—200-uA DC meter
S1—SPST switch
Cabinet, wire, solder, printed circuit materials.
A complete kit of parts except for Bt (order #K-6321) is
available for $39.95 from Dick Smith Electronics, PO
Box 8021 Redwood City, CA 94063. Phone
800/332-5373 for details and shipping information.
Please aliow 6-8 weeks for delivery.
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This is the completed printed-circuit assembly. The metal
L-bracket at the lower right is the mounting for the tele-
scopic antenna. It is secured to the board with a screw.

meter—the overall sensitivity is low, and the FSM is best
used with relatively powerful RF sources.

Still. not having to tune the FSM is advantageous, so
what’s often done is to substitute an amplitied meter, as
shown in Fig. 2B. for the “*barefoot™ meter.

Notice that the Fig. 2B amplifier circuit is very similar to
the one shown in Fig. IB. The difference is R1. In Fig. 1B, it's
part of the add-on amplifier. In Fig. 2B, the potentiometer is a
part of the basic meter circuit.

Our Circuit

For most applications. the untuned but amplified FSM is
the best choice because it has high gain. yet covers a broad
range of frequencies without the need for plug-in or band-
switched tuning coils. In fact. with a good amplifier design
such as the one shown in Fig. 3. the FSM can almost sense
that mythical flea’s whisper—from 3 through 148 MHz no
less—and yet, it is so immune to overload that, the meter
pointer won't pin.

The key to the circuit is the amplifier. a type 324 quad op-
amp. of which only one section is used. Why are we wasting
three sections? Because. A) the 334 is cheap and easy to get;
B) it’s designed for a single-ended power supply (one, not
two batteries): C) it will provide at least 20-dB DC gain: D) its
output current is self-limiting—the pointer can’t be pinned.

The photographs show an all-band FSM that uses the

et [}

The printed-circuit assembly installs directly on the meter's
terminal screws. The board is slightly narrower than the
meter; it can slip through the meter opening in the cabinet.

circuit shown in Fig. 3. Other than using the specified inte-
grated circuit (U1) and providing a small shield to separate
the RF detector from the amplifier, just about anything goes
in the way of parts and assembly. However, a large, sensitive
meter, a metal cabinet, and a good-quality telescopic antenna
will probably cost you more than the same project in kit form
from Dick Smith Electronics. so we'll describe the assembly
of Dick Smith’s Model K-6321 Field Strength Meter. If you
want to homebrew your own FSM simply use our circuit and
photos as a guide. But you'll have to make your own printed-
circuit board.

Construction

The kit comes completely knocked down; even the meter’s
scale and its mounting hardware are separate. The first step is
to install the scale and put the meter aside; which sounds
easier than it is because the clear faceplate doesn’t snap off.
(It’s supposed to snap off. but ours didn’t.) Very carefully.
work a thin knife blade between the face and the meter’s body
dead center on the top edge. Rock the blade carefully—so
you don’t break the face. When you feel the face suddenly
“give,” it’s loose. You can then remove the face. install the
scale, and then snap the face back into position.

Next, assemble the printed-circuit board. It contains both
the RF detector and the amplifier, and it mounts directly on
the meter’s terminals.

First, install a small shield across the length of the board.
as shown. It’s really a small strip of copper-clad board with a
hole for feed-through capacitor C2. Small pins connect the
copper foil of the shield through the top of the main board to
the ground traces on the foil side. The feed-through capacitor
must be soldered, as shown, to the shield. But if you're going
to homebrew all the way and can't locate a feed-through
capacitor, simply substitute an axial-lead ceramic type. Slipa
short length of sleeving over one lead and pass that lead
through the hole in the shield.

As shown in the photos, install the remaining board com-
ponents, as well as a small metal L-bracket that will support
the antenna. Connect the wires for sensitivity control R4 and
for power switch Sl to the board. and then install the board on
the meter’s terminals. Make certain the board is installed so
that the connections to the meter are the correct polarity. If the
meter was supplied with a thin shorting wire across its termi-
nals, be sure to remove the wire before installing the board.

Install the battery holder inside the cabinet, then slip the
meeter assembly into position. But before securing the meter,
pass the antenna through a grommeted hole in the top of the
cabinet and attach the bottom of the antenna to the L-bracket.
Only when you have completely secured the antenna should
the meter’s mounting nuts be tightened. Then complete the
remainder of the wiring to the panel-mounted components.

Meter Use

No adjustments are needed. Simply set power switch Si to
OFF, install the battery in its holder, and the meter is ready for
you to use.

When you want to indicate the relative value of RF from an
antenna, simply pull out the telescopic antenna. set S| to oN,
and advance R4 until you attain a convenient meter reading.
Don't worry about a sudden increase in RF pinning the meter.
Although the meter can read right up to the top of the scale.
and perhaps even ease against the pointer’s stop pin. it won't
slam into the pin and damage the pointer, or knock the
pointer’s driving coil off its bearing. [ |



By Sam Allen

Here’s an article for
the city dweller and
friendly mountain folk alike
who are without cable

snowbound in a small cabin like mine; the only cure

is a healthy dose of TV. I know from experience,
because I spent six winters as a site manager at a mountain
camp. When I took the job, I was told that TV reception
was impossible in that location. The camp was in a small
valley totally surrounded by mountain. peaks. Since elec-
tronics had been my hobby for years, I couldn’t let a chal-
lenge like that pass. I decided that I would find a way to
pull in the local TV stations.

Every fall as the squirrels gathered nuts, I would prepare
for the winter by trying new ideas on my antenna system.
It took two years of trial and errcr before I succeeded in
getting an acceptable picture, but I did it! If you’re in a
similar situation, you can learn from my experience and
save time and money.

C ABIN FEVER SETS IN QUICKLY WHEN YOU SPEND THE WINTER

A Crooked Straight Line

The most important thing I leamed about receiving TV
signals in the mountains is that you can forget about direct
line-of-sight antenna aiming. But there are other ways to
get a TV signal; reflection, diffraction, and scattering are
all ways that a signal can get around an obstacle. Reflection
plays the most important role in a mountainous region, but
diffraction and scattering can also have an effect.

TV signals behave a lot like a beam of light; they can be
reflected like light is reflected by a mirror, or bent like light
is bent by a lens. In a mountainous region, the high peaks
may have a direct line-of-sight to the transmitter. When the
TV signal hits one of those peaks, some of the signal will
be reflected in another direction. The direction depends on
the angle of the signal and the reflector. Since a mountain
peak is a rough, irregular surface, not a smooth reflector, it
will have an unpredictable effect on the TV signal.

When a signal passes over the top of an obstacle such as
a mountain peak, it can be bent downward again by diffrac-

tion. When a signal reaches the upper layers of the atmo-
sphere and the ionosphere, itcan be bent back to Earth making
long-range reception possible; but there is a skip zone between
the transmitter and the point of reception that makes that
iype of propagation unsuitatle for extending local reception.
However, a related phenomenon known as scatter spreads
a weak signal throughcut the skip zone. In a mountainous
region, you may be able to pick up scattered signals with a
sensitive enough antenna system.

You will probably find that the most useful signals in a
mountainous region come from reflection because they are
more constant and reliable than signals that depend on atmo-
spheric conditions. However, 1 found that the atmosphere
will still play tricks with the signal. When the weather was
Just right, Canadian stations would block out the local Utah
stations [ was aiming for; and every time a large airplane
flew overhead, it would act as a reflector, and I would briefly
see sigmals from Colorado or Nevada, so getting TV in the
mountains can teach you a lot about radio propagation.

A Site Survey

To receive reflected signals, antenna placement is very
critical. The walley where I lived was crisscrossed with many
narrow beams of TV signals. A shift of a few feet in antenna
location can make the difference between a good signal and
no signal at all. Some beams were strong and soms were
weak. Some locations were better for a particular station,
while others were equally good for all stations. Before I
learned that fact, I wasted a lot of effort using continually
larger antennas and higher masts in a location close to the
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cabin that was not in a favorable spot. So the first step that
you should take is to conduct & site survey to find the best
antenna location.

To conduct a site survey, you need a small battery-
operated TV and an antenna. The antenna should be small
enough to carry around, but capable of picking up weak
signals. An antenna designed for use on campers and motor
homes is ideal. Mount the antenna on a broom stick to act
as a handle and connect the antenna to the TV with a short
piece of lead-in wire. Tune the TV to one of the stations
that you are look:ing for and start walking around in a system-
atic pattern.

Start your pattern close to the house and spiral outward.
Continually rotare the antenna in different directions as you
walk. Watch and listen for any change in the static pattern
on the TV. When & change occurs, stop and slowly rotate

A rotor positions the antenna by remote control. it allows

me to stay warm and dry on cold winter nights; instead of
walking to the antenna on snowshoes. All | needed to do was
adjust the control knob inside the cabin.

the antenna for the strongest signal; then move slowly side
to side to try to increase the signal strength.

Change to other stations while you are in that location.
If you get a picture, mark the location with a stake or other
type of marker. Make a rough map of the arza and note the
locations along with information about signal strength and
channels received. At this point. note any signal at all despite
picture quality; later you may be able to ge? an acceptable
picture with a larger antenna and signal amplifiers. Keep
surveying the area until you have covered every spot that
would be practical to place an antennamast. The site 1 decided
on was 300 feet from the nearest building located on the
side of a hill.

Think it Qut

Now analyze the data you have accumulated; you may
decide to compromise on the antenna site after weighing the
following factors:
e®Distance from nearest building. The farther away from
the building the antenna is, the more cable it will take to
reach it. That increases the cost of the installation and lowers
the signal received at the TV set because of line losses.
Thus, a site that is closer to the building, but with slightly
lower signal strength, may actually deliver more signal to
the set than one that is stronger but farther away.
®Ease of installation. If it will be difficult to carry the
mast and antenna along with concrete and other items needed
to the location, then you may want to choose a secondary
location. For instance, 1 found a strong signal on a steep
side hill composed of loose gravel, but it was practically
impossible to work there without sliding down the hill, so |
chose another site.
o®Number of channels received. The ins:zllation will be
much simpler if you can use one antenna for all of the chan-
nels, but that may not be possible. In my iastallation | was
able to get all of the VHF channels in one lecation and UHF
channels in another location. However, I could have received
a clearer signal on a few VHF channels by adding a second
VHF antenna in a arather location.
®Aesthetics. A large TV mast and antenna is not very pretty
in any case, but in a rustic mountain setting it can really
look out of place. I chose a location that kept the antenna
hidden behind a grov: of trees; you will have to decide how
important this factor is for yourself.

Mast

Unless you're lucky enough to have a strong signal at the
site of a building, you are going to need to put up an indepen-
dently supported antznna mast.

Pay special attention to the location of cverhead power
lines in selecting the site for your antenna. The power lines
pose a safety hazarc and they can be a potential source of
interference that will deteriorate the TV signal. Do not erect
a TV mast close to an overhead power line. The mast is an
electrical conductor. It you should touch the mast to the

This type of antenna combines a VHF antenna with a UHF
corner refiector. It is useful in locations where toth
signais are avallable in the same location, but in my case |
needed a separate UHF antenna in a different location.
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cable through lengths greater than 100 feet, so I built con-
nection boxes as shown in Photo 6. The boxes extend about
four feet out of the ground so that they are accessible even
when there is snow on the ground. They should be made of
redwood to prevent decay.

The boxes are simple to make. Refer to Fig.1 for plans.
Use 6-foot long redwood 1 X 8-inch boards. Cut the top
end of the sides at a 30° angle to promote drainage. The froat
is cut into three sections so that the middle section can be
removed as an access door. Use screws to attach the front
and back to the sides, then attach the top. Where the two
sections of pipe meet, bend the pipe up and place the box
over the ends. Allow enough pipe so that the ends will be
near the top of the access opening. The pipe is flexible enough
to be bent up into the box, but be sure to make the bend
gradual to avoid kinks that would make it difficult to pull
the cables. If you wanted to avoid the above-ground box,
you could use underground sprinkler-control valve boxes
to make the connections; but if you needed to repair the
cable in the winter, you would need to stake the box location

This black polyethylene pipe is made to be used in sprinkler
systems, but it makes an inexpensive conduit for antenna
cables. it comes in 100-foot rolls so it’s easy to instail.

A plecse of stiff wire pushed through the pipe will act as

fish tape to pull the cables into the conduit.

HANDS-ON ELECTRONICS
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I also experimented with two types of UHF antennas and
found that a four-bay, bow-tie type (see Photo 3) costing
about $12 outperformed a $40 Yagi. The Yagi (see Photo
4) had such a narrow beam width that it was difficult to aim
at the small reflecting surface and a slight change in condi-
tions threw the aim off.

Look at the general construction of the antenna before
you buy it. It should be strong enough to handle the effects
of snow, ice, and wind.

Lead-in

When the antenna is in a remote location, the lead-in wire
becomes an important consideration. Flat, 300-ohm, twin-
lead wire can actually have less signal loss than coaxial cable
under the right conditions, but it is usually impractical for
such a long run. Twin lead will be affected by rain or snow,
and it must be insulated from supports by stand-offs. It also
deteriorates faster in the sun and weather, and is more sus-
ceptible to interference.

Generally, coaxial cable will be your best choice. RG6/U
offers lower signal loss than RG59/U and it only costs a few
cents more per foot. Also the 18-gauge center conductor
offers less DC resistance than the 22-gauge of the RG59/U.
That becomes important if you use the coax to power a
mast-mounted amplifier as described later.

During the experimental phase of my installation, I simply
laid the coax on the ground. I found out during the first
winter that coaxial cable is a gourmet delight for squirrels
and other rodents. When the cable was buried under four
feet of snow, I totally lost the signal. The next spring I found
the cable chewed to pieces along its entire length.

I solved that problem by using 1 inch dia. black polyethylene
pipe as a conduit as in Photo 5. That type of pipe is made
for use in sprinkler systems. It comes in 100-foot coils. You
can use the lowest grade you can find because it doesn’t
need to carry any water pressure. The pipe is very inexpen-
sive; you will probably be able to get a 100 foot coil for less
than the cost of the 100 feet of coax that goes inside it. |
buried the pipe 18 inches underground.

Connection Boxes
If the run is greater than 100 feet, you will need to join
sections of the pipe. I found that it is difficult to pull the

so that you could dig through the snow to find it.
Attachment to the Mast f

At the mast, the pipe is
joined to an 8-foot length of
PVC conduit that extends up
the mast. Use **U’’ bolts or hose
clamps to attach the conduit
to the mast. A weather head
on the top of the conduit keeps
water out (see Photo 7).

When the conduit is all in-
stalled, pull the cables through.
The 1-in. pipe is large enough
to handle several cables, so
there is plenty of room for the
rotator cable and more than one
coaxial cable if needed for mul- |
tiple antennas.

If you have access to a 100-
foot long electrician’s fish tape,
feed it through the conduit then
attach the wires to its end and
pull them through all at once.
If you don’t have a fish tape,
some stiff wire will work. It
may be easier if you lay the
conduit on the ground along-
side the trench and push the
wire through before burying
the conduit; that way you can

Where lengths of conduit meet,
a wooden connection box is
used. The design of these
boxes was inspired by the

metal pedestals used by the
telephone company to make
connections on their under-
ground cables. The box is high
enough to allow access to the
connections even in deep snow.




At the mast, the black pipe is joined to a piece of PVC
conduit that extends up the mast. At the top, a PVC weather
head is used to keep water out of the conduit.

move the pipe around to remove bends that may make it
difficult to move the wire through, then leave the pull wire
in place and bury the pipe.

When you are ready to pull the cables, attach them to the
end of the pull wire and pull them into the conduit. To attach
the cables to the pull wire, first twist a loop in the ¢nd of the
pull wire then loop the cables through and cover the entire
connection with plastic tape. It helps if you have someone
to feed the cables into the conduit as you pull to keep them
from tangling.

Use type “‘F’’ connections to join sections of the lead-in.
Cover all connections with sealant tape. That is a sticky
substance that has the consistency of modeling clay and
comes in a roll. Wrap it around the joint like regular tape
then squeeze it with your hand until it blends into a jointless
cover that tightly conforms to the cable and connectors. You
can also use silicon in a tube to seal the connection.

This amplifier is strictly for indoor use. Because it
can’t be mounted near the antenna, it will amplify noise
from the lead-in as well as the signal.

A VHF Amplifier

When dealing with weak signals and long cable runs,
amplifiers are a necessity. There are several types that can
be used with your antenna system. The amplifier can be the
type that mounts outdoors on the antenna mast or the indoor
type (see Photo 8). I found that a mast-mount type is best
with the VHF antenna. That is an amplifier that mounts on
the antenna mast near the antenna (see Photo 9). A mast-
mount amplifier boosts the weak signal near the antenna
before additional noise is introduced in the lead-in, so it is
superior to an amplifier that mounts inside the building.

The power supply for the amplifier mounts inside the build-
ing. Power for the amplifier is carried by the same coax that
carries the signal, so no additional wires are needed (see
Photo 10). Inside the power supply there is a transformer
to power the amp, and a network of RF chokes and capacitors
to keep the RF out of the transformer and to allow only the
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This mast-mount amplifier mounts outside cliose to the
antenna so there is iess likeilhood amplifying interference
picked up by the lead-in. Also notice the taped insulator on
the antenna. That shows what a heavy load of ice and snow
can do to an antenna. | had to glue and tape the insulator
together after it snapped under the weight of a heavy snow.

6-volt lantern battery will power the amplifier continuously
for several months. To make that modification, cut one of
the wires from the secondary side of the transformer and
install a SPDT switch (see Photo 11). Attach the wire that
connects to the RF network to the common terminal of the
switch, and the wire that conr.ects to the transformer to one
of the other terminals. Attach the remaining switch terminal
to the battery.

Since the power supply had a provision for 300-ohm oper-
ation, it had a set of screw terminals that were not needed
for use with coaxial cable, so I disconnected the terminals
from the RF network and used them for battery terminals.
Attach the other battery terminal to a tie point that the other
transformer secondary wire attaches to.

RF signal into the cable that attaches to the TV.

For best amplifier performance, mount the power supply
in the building closest to the antenna even if that isn’t where
the TV will be. The longer the cable is between the amplifier
and its power supply, the lower the voltage will be that
reaches the amplifier. When the cable run is long, be sure
to use the thicker gauge RG6/U to keep the resistance low.
Some amplifier power supplies have a variable output to
compensate for line length. A multi-position switch can be
set to the appropriate line length and the voltage is increased
accordingly.

Battery Power

[ modified the power supply to allow it to run on battery
power. That is desirable in the mountains where power out-
ages are frequent or when you use a generator for power. A

An interior view of the power supply shows how the switch

was added. The unused 300-ohm terminails were used as connec-
tions for the wires that lead to a six-volt lantern battery.

A SPDT switch is used to select battery or AC operation.

If the amplifier uses a half-wave rectifier like the one I
had, then the battery will only power it if it is connected
with the correct polarity; however, reversing the polarity
won’t damage the unit, so just try the battery one way and
reverse the connections if it doesn’t work.

Bullet Amplifier

For UHF, 1 found that a type of amplifier called a bullet
amplifier worked best (see Photo 12). That type is similar
to the mast mount in its operation, but is much smaller.

Power for the mast-mount amplifier is provided by a power
supply located indoors. Note the switch | added to allow it
to run on battery power. A battery-powered TV is no good
during a long power outage if the ampilifier requires AC.
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A bullet amp can be placed anywhere in the line to boost the
signal. The projection on the end of the amplifier is a DC
block. It can be removed to allow DC power to pass to other
amps on the line. The power injector is placed Inside the
bullding; it can power three bullet amplifiers.

Bullet amps are available in models that have been optimized
for the higher frequencies of the UHF band. The bullet amp
must be attached to a 75-ohm to 300-ohm matching trans-
former to connect it to the antenna terminals. The mast-
mount amplifier used for the VHF antenna has a 300-ohm
input and a 75-ohm output, so no matching transformer is
needed.

One useful feature of the bullet amp is that it has a remov-
able DC block that allows more than one amplifier to be
placed in the line and powered by the same power supply.
That means that you can compensate for line losses by plac-
ing additional amplifiers in each connection box along the
line. I also found out that with the DC block removed, the
bullet amp can be attached directly to the output of a mast-
mount amplifier to increase its output.

The power supply provided with the bullet amp will power
both. Don’t use the mast-mount unit power supply to power
the bullet amp since it provides AC and the bullet amp re-
quires DC. However, the DC from the bullet-amp power
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supply will power the mast-mount amp. The mast mount
amp contains a half-wave rectifier to convert the AC from
the power supply to DC. The half wave rectifier will also
allow DC of the correct polarity through, and happily the
polarity of the bullet amp is correct.

Distribution Amps

If you are only feeding one TV from the antenna, then the
mast mount or bullet amp may be all that is needed; but if
you want to use more than one TV or a VCR, a distribution
amp will help (see Photo 13). Ordinary splitters decrease the
signal to each outlet; when you have plenty of signal strength
that isn’t a problem, but when the signal is weak you can’t
afford much signal loss.

The distribution amp mounts inside the building. It boosts
the signal from the lead-in and divides it into several outputs
that can be used for TV’s or VCR’s. Connect the input of
the distribution amp to the output side of the mast-mount
amplifier’s power supply. If you are wiring several rooms
for TV, the distribution amp can be mounted in a central
location and cables run from there to the other rooms.

In a muttiple antenna system, a high-isolation coax switch
is a good way to select the proper antenna for each channel.

Switching Signals

If you use more than one antenna in your system, you are
faced with the problem of how to connect the various anten-
nas to the TV. You could use a signal combiner, which is a
splitter in reverse, to combine the signals from all of the
antennas into one lead-in cable.

In practice, that doesn’t work too well in weak-signal
areas. | experimented with additional antennas and found
that if  used a combiner all of the signals deteriorated. Strong
signals from one antenna were combined with weak signals
from the other, introducing ghosts and noise. I found that it
was much better to use a coaxial switch to select the antenna
that was best for a particular station (see Photo 14). The
switch isolates the various antennas, preventing interaction
between the signals.

In the case of separate UHF and VHF antennas, the prob-

A distribution amplifier compensates for the losses that
occur when you split the signal. it is mounted inside the
building. The connector marked ant is attached to the
connector marked o v on the power injector for the
bullet amp or the power supply of the mast-mount amp.
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lem is simplified since many TV’s have separate antenna
terminals for VHF and UHE In that case, simply attach the
antennas to the appropriate terminals.

Lightning Protection

Although proper antenna grounding is important in every
situation, it is of increased importance in an isolated moun-
tain location where the antenna mast may be the best light-
ning path around. The long cable run also increases the
likelihood of induced voltage spikes. Voltage spikes are not
as dangerous as a direct lightning strike, but they can still
damage equipment like a TV or VCR.

Section 810 of the 1987 National Electrical Code covers
the installation of TV antennas. It is wise to follow the code
completely.

The mast should be grounded by driving a copper-clad
grounding rod into the earth near the mast and connecting
the mast to the grounding rod with No. 10 gauge, or heavier,
copper wire. Use approved grounding clamps to make the
connections. The wire should run in as straight a path as
possible; avoid sharp bends.

The mast should extend above the antenna to act as a
lightning rod. Add an extra 5-foot section of mast above the
antenna to accomplish that. To protect the antenna and ampli-
fier, install a static-discharge unit in the 300-ohm lead between
the mast-mount amplifier and the antenna. The static-
discharge unit should be grounded to the mast.

Induced Spikes

When lightning strikes, it can induce a voltage spike in
any conductor nearby. The longer the wire is, the greater
the induced voltage will be; so even if a lightning strike
misses your antenna, the induced voltage can still cause
damage to your equipment. To protect your equipment from
damage by induced voltage spikes, the outer conductor of

A grounding block for the coaxial lead-in and a static-
discharge unit for the rotor cable should be located near the
point where the cables enter the building. It is important

that the No. 10 gauge copper grounding conductor be connected

to the same ground as the building electrical system.

the coaxial cable should be grounded at the point that it
enters the building. A grounding block is used for that pur-
pose. Use *‘F’’-type connectors on the cable ends to attach
them to the grounding block (see Photo 15). Connect a No.
10 gauge copper wire to the ground connection on the ground-
ing block and attach the other end of the wire to the same
ground as the electrical system of the building.

That is an important and often overlooked point. If a sepa-
rate ground rod is used, induced voltage spikes can still
damage your equipment. The 1987 National Electrical Code
specifies that the grounding conductor should be attached
at the nearest accessible location to the building-grounding
electrode system, the grounded interior metal water-piping
system, the metallic power-service raceway, the service-
equipment enclosure, the grounding-electrode conductor, or
the grounding electrode conductor metal enclosures. Usu-
ally that boils down to either attaching the grounding con-
ductor to the metallic conduit that brings power into the
electrical service panel, or to the same grounding electrode
that the electrical system uses, whichever is closest to the
point where the lead-in enters the building.

You can find the ground connection of the building elec-
trical system by following the heavy ground wire that leads
from the fuse or circuit breaker box to a ground clamp lo-
cated on a cold water pipe or grounding rod. Attach a clamp
next to that clamp to connect the antenna-grounding con-
ductor (see Photo 16).

The rotator wire also needs to be protected against in-
duced voltages. At the point that it enters the building, con-
nect the two outside conductors of the cable to a UL-listed
static-discharge unit. Ground the static-discharge unit to the
ground wire that attaches to the ground block for the coaxial
cable. The grounding block and the static-discharge unit
may be mounted outside or inside the building, but do not
locate them in an area where flammable materials are stored
or used or near combustibles.

When | started my antenna system home satellite receivers
were out of my price range. When the price came down, |
eventually got a satellite dish; but I was still glad I had a
way to get local TV. It is particularly important for getting
local weather forecasts and news; and now, as more satellite
stations scramble their signal, local TV is again becoming
the best bet for free programming. The antenna system is
also useful for receiving FM radio. Without the antenna, I
was completely cut off from FM reception. H

The electrical system ground will usually be found on a cold
water pipe. Attaching a grounding clamp to the pipe to
connect the antenna grounding conductor.



of the following statement: Radio amateurs popularized

the voice-aperated relay by use of those devices and the
catchy name “VOX." Those early radio buffs were the first
modern electronics experimenters; far be it for us, their
successors and heirs, to allow the term VOX to fall into non-
use.

Thus our plan is obvious. This article presents an easy-to-
build voice-operated project—which we call the VOX Box—
that can be used for a variety of purposes about the home and
work area. VOX Box is a multi-functional voice-operated
relay device. It can be used to control a tape recorder, switch
on an amateur transmitter, or control a slide projector. It can
be used with any low- or high-impedance microphone, or a
high-level audin source such as a pocket tape recorder.

You may be familiar with the press-to-talk communica-
tions microphcnes used by PA system and amateur-radio

THER[: IS N©) WAY TO PROVE BEYOND DOUBT THE TRUTH

SOX

VYoice-operated relays
(VOX) are a thing of the
past now that semi-
conductors have taken
over! But VOX is too
good a term and concept
to relegate to antiquity!

By Jay Glowacki

operators. The VOX Box avoids the need to depress the press-
to-talk switch every time the announcer or operator speaks.
When the VOX Box controls a tape recorder, it eliminates
long gaps of background hiss when the program material is
missing. 1 could continue on and on about the virtues and
applications of the VOX Box, but then we will never get down
to the construction details.

Circuit Description

The electronic circuit in VOX Box consists of three parts
(see Fig. 1): a microphone preamplifier, a Schmitt trigger, and
a relay driver. Input signals (MIC INPUT terminals) to the
microphone preamplifier (Ul) are amplified and fed to a
THRESHOLD control (R8). When the preselected threshold
voltage level i1s exceeded, the output of the Schmitt trigger
(U2) immediately goes high. The signal from U2 is rectified
and the voltage developed across C7 turns on the relay-
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Fig. 1—The schematic diagram for the VOX Box can be divided into three basic sections: The pre-
amplitier circuit centered about U1, the Schmitt-trigger circuit centered about U2, and relay
driver/relay circuit centered about Q1 and K1. The microphone preamplifier Bircuit may
not be needed in some applications and it may be omitted. Refer to Fig. 4 for details.
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your printed-circuit board of the VOX Box.
Should you decide to use a perfboard, insert
flea clips where component leads would

enter the PC board. Then hard wire everything.

Fig. 2—Copy this same-size template to make o

energizer transistor (QI). That transistor action passes pull-
down current through the coil of relay K1. The changing of
the relay STDP contacts can be used to either make or break
an external AC or DC circuit.

The Bottom Line

The above 1s a simplitied signal-tlow discussion of the
VOX Box circuit operation. You could skip ahead to the
construction portion of this article or continue reading for a
more detailed circuit analysis in the following paragraphs.

Chip UI, (a Texas Instrument TLO7! integrated-circuit op-
amp) functions as the microphone preamplifier. It is con-
nected as an inverting amplifier with AC signal gain that is
variable between 10 and 110. A potentiometer (R6) in the
teedback circuit provides the means to vary the gain.

The preamplifier’s frequency roll-ott below 20 Hz is set by
capacitor C3. which also sets the DC gain of the preamplifier
at unity.

The mic N signal from the microphone is coupled by
capacitor CI to the non-inverting input of Ul. A voltage
divider consisting of R2 and R3 sets the bias to the non-
inverting iput ot Ul and to both inputs of U2 to half the
battery supply voltage so that those two op-amps can operate
at the same bias voltage. Decoupling of the voltage divider is
provided by capacitor C2.

The output signal from Ul is coupled by C4. R7. R8, and
CS5 to the input of the op-amp Schmitt trigger. The reason for
selecting a large value capacitor for C4 is to provide adequate
audio-signal coupling to the MIC OUTPUT terminals via re-
sistor R9. The Schmitt trigger requires only a differentiated
signal to kick it off so C5’s value is small by comparison.
Potentiometer R8 adjusts the threshold signal level to the
trigger as desired by the user. The microphone output signat
passes through R9; that signal can be used to drive a high-
level input on a tape recorder. PA system. transmitter. etc.

The signal from potentiometer R8 is coupled to the invert-
ing nput of the Schmiu trigger (U2). A positive teedback
through R12 to the non-inverting input determines the hys-
teresis activity of the Schmitt trigger. For small signals to the
inverting input. there is no AC output and pin 6 of U2 remains
at its prior state—either high or low.

When the signal to the inverting input of U2 rises above
.07-volt peak-to-peak. the output of the U2 switches to the
stage’s limiting condition—a Squareish wave at the input
trequency. The peak-to-peak amplitude of the *“‘squared™
wave is just less than that of the power supply’s voltage.

The output signal from U2 is rectified by a half-wave.
voltage-doubler consisting of diodes D1 and D2; capacitor C7

N & p ¥

PARTS LIS

SEMICONDUCTORS

D1-D3—1N4001 1-A, 50-PIV silicone rectifier diode

Q1—2N2222A general-purpose NPN transistor

Ut, U2—TLO71 low-noise, BIFET op-amp, integrated
circuit

RESISTORS

(All fixed resistors are Ya-watt, 5% units unless otherwise
noted.)

R1, R12—100,000-ohm

R2, R3, R10—22,000-0hm

R4, R11—1000-ohm

R5, R7, R9, R13—10,000-ohm

R6,R8—100,000-ohm trimmer potentiometer, PC
mount

R14—10-ohm

CAPACITORS
C1, C5—0.1-pF, Mylar
C2—100-pF, 16-WVDC, PC-mount, electrolytic

is then charged. The voltage across C7 raises the bias sup-
plied to transistor Ql. causing QI to turn on. The current
passing through QI energizes the coil of relay KI, and the
relay’s armature (the movable part of the switching contacts)
makes the external circuit.

Rectifier diode D3 reduces inductive kickback developed
across the coil of K1 to almost zero. If spike quenching were
not done, the voltage spike created to maintain the suddenly-
interrupted current in the coil could destroy relay-driver tran-
sistor Q1.

If you were to measure the attack time (from first activating
input-signal voltage rise to relay closing), it would measure
between 8—14 milliseconds. The time interval varies with the
audio signal’s rising slope. The delay time for relay drop-out

TABLE 1—VOX BOX PIN CONNECTIONS

Pin
No. VOX Box Circuit Connection

Positive power-supply connection (8-12 voits DC)
Microphone input signal

Microphone ground

Negative power-supply connection

Armature on relay contacts

Normalily-open relay contact

Manual override switch connection (gnd)

Manual override switch connection (hi)
Preamplifier output ground

Preamplifier output signal

COONDN & WN =
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Fig. 3—The diagram locates parts on the
printed-circuit board while showing an X-ray

1 view of the board’s foil leads in color. The relay
purchased with the kit mentioned in the Parts List
fits the predrilled holes in one position only.
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C3—10-uF, 16-WVDC, PC-mount, electroiytic

C4, C6—4.7-pF, 16-WVDC, PC-mount, electrolytic
C7—47-uF, 16-WVDC, PC-mount, electroiytic
C8—1000-u.F, 16-WVDC, PC-mount, electrolytic

ADDITIONAL PARTS AND MATERIALS

K1—Relay, miniature, SPDT, 12-volt coil

S1—switch, SPST, toggle (optional—see text)

Printed-circuit board, PC pins, experimenter's plastic
chassis box—4%-long x 2%-in. wide X 1%-in high
(see text), transistor-radio battery or wali power-piug
pack, wire, solder, etc

A complete kit of parts, including a pre-etched printed-
circuit board and all the necessary components, for the
VOX Box is availabie (priced at $15.00, plus $2.00 ship-
ping and handling) from Imtronics Industries Ltd., 11931
31st Court, St. Petersburg, FL 33702,. Please allow 6 to
8 weeks for delivery.

(from last activating input-signal vollage rise to relay de-
energizing and the releasing of the armature) should be
adjusted to | to 5 secconds by potentiometer R8. People who
pause a lot while speaking should have the latier setting.
Rapid speakers require less relay drop-out time.

What causes transistor QI to drop-out the relay is the
discharge of capacitor C7; that loss of charge reduces the DC
bias on the base of QI. The larger in value capacitor C7 is, the
longer the time it takes to discharge through R13 and the
base-to-emitter resistance of Ql.

Manual override is provided by a SPST switch (St) wired
across the relay-driver transistor, Q1. Closing S1 connects the
coil of K! directly across the power supply, keeping it cner-
gized until the power is removed or S| is opened.

The method of powering the circuit is dependent on the
materials on hand and the circutt’s application. A surplus
plug-in power-supply pack rated at 9—12-volis DC at 200 mA
is more than adequate. (See our comment about battery use at
the end of this article.)

Putting It Together

The best assembly method for the VOX Box is to usc the
pre-ctched. printed-circuit board (see Parts List) and kit of
parts that are available. Assembly time will be only one
evening—this writer took three hours, which included pic-
ture taking and circuit measurements. Another way (0 2018 to
make your own circuit board and buy only those parts that are
missing from your junkbox inventory. If that is the case.
make your printed-circuit board from the same-size circuit
pattern shown in Fig. 2.

The next obvious step is to mount the parts onto the board
using a low-wattage soldering iron. Take care that the posi
tioning of polarized parts. such as integrated-circuit chips.
diodes. and electrolytic capacitors are done correctly. The
relay pins permit mounting of K1 only one way (the correct
way). Refer to Fig. 3 tor parts-placement information.

The sequence of soldering parts to any printed-circuit
board is simple to understand: First connect those parts that
are rugged and not damaged easily. Those parts are resistors,
capacitors, relays. terminals. most coils, sockets. jumpers.
etc. The parts that are mounted last are diodes. transistors,
integrated-circuit chips. and fragile parts that break casily. In
some rare instances, large components are mounted last no
matter how rugged they are. because they block access to
mounting holes in the board for parts that are located under-
neath or near by. With that in mind. assemble the printed-
circuit board by first mounting the resistors, terminal pins.
diodes. potentiometers. capacitors. relay. transistor. and

(Contined on page 104)

The VOX Box was mounted on a plastic box
for testing purposes. The 9-volt DC
transistor-radio battery resides inside
the box and the power switch (not shown
in Fig. 1) is on the box’s side panel.

The output from the preamplifier is not
used, nor is the override switch S1 con-
nected. The latter was not required—it

is optional. The audio-type connector

in the photo was used to connect and
test the VOX Box circuit operation with
several standard microphones.
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[JIF YOU ARE THE TYPE THAT ENJOYS READING TECHNICAL JOURNALS
and attends engineering conferences, you are apt to come
across interesting developments before they hit the consumer
press. At a recent industry-wide conference | saw a knot of
engineers talking in hushed, but excited, tones in a corridor
outside a seminar room. Inquiry produced the following informa-
tion: 1BM engineers had just described the design of a com-
puter memory chip that can store more than four-million
bits of data. That is four times the capacity of any memory
chip used in computers today. So, realizing that todays devel-
opments result in improvements of tomorrow s personal com-
puter, consumer products, and surplus marketplace for ex-
perimenters, I probed deeper to get some more facts.

The Important Stats

The four-megabit chip operates at very high speed, access-
ing a bit of data from one of its storage cells in only 65
nanoseconds (billionths of a second), compared to 80
nanoseconds for IBM’s most advanced one-megabit chip.
At that speed, all of the chip’s 4,194,304 storage cells could
be read in less than one quarter of a second.

How much memory is four megabits? A four-megabit
chip can store the equivalent of about 400 pages of double-
spaced typewritten text. That amounts to more pages than

IBM builds a

4M EGABIT

RAM CHIP

Computer technology makes
RAM’s multiply, placing more
bitsthanangelsinanareathesize
of a pin head!

By J. Sienkiewicz

the term papers a student writes during the first two years
of college.

A combination of CMOS technology, advanced photolithog-
raphy techniques, and a novel memory-cell innovation makes
the four-megabit chip significantly faster and denser than its
one-megabit predecessor. At 65 nanoseconds access time,
the new chip is the fastest of its type in the world.

The chip is IBM’s first dynamic random-access memory
chip developed in CMOS (Complementary Metal Oxide Semi-
conductor) technology. CMOS technology inherently uses
less power than NMOS technology, allowing for substantially
cooler operation.

The chip operates on a single 3.3-volt power supply. That
results in substantial power savings compared to the S-volt
supply that is conventionally used with NMOS technology.

The four-megabit chip is being developed and samples
have been fabricated on the same manufacturing line used
for volume production of one-million-bitchips at IBM’s semi-
conductor facility in Essex Junction, Vermont. Fabricating
the chip on an existing production line demonstrates the
chip’s feasibility in the manufacturing process and the poten-
tial for volume production of the chip.

The new chip—a four-megabit DRAM (Dynamic-Random-
Aaccess-Memory) chip—occupies an area of silicon just 35-
percent larger than IBM’s one-megabit chip.

Being Small Is Big

The smallest geometric features in the circuit patterns on
the chip have dimensions as small as 0.7 micrometer. (One
micrometer is about one-hundredth the thickness of a sheet
of ordinary typing paper.) The four-megabit chip, which

||||" *POLY || measures 6.35 millimeters by 12.3 millimeters (about Y4
pl e |"I inch by /2 inch), occupies 78 square-millimeters (about/s
'1|l,'. IIIIII square-inch) of silicon area. (Continued on page 108)
|||I |||||
P* SUBSTRATE l':ll' W This diagram illustrates the trench geometry that
2 o ‘:“_—i/ makes possible the higher capacitance that can be had over
e — the planer type that limits the chip’s size reduction.
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COMPUTERS

and HAM RADIO

A union of past and present technologies

nology, radio dates back just about 100 years to the

discovery of radio waves by Heinrich Hertz in 1886. Or
we could date it from Marconi’s first trans-Atlantic radio
message, around the turn of the century. Whichever event is
referenced as the starting point, since that time the world has
seen the development of many new electronic devices and
inventions, such as vacuum tubes, transistors, and integrated
circuits.

Those inventions have, of course, added greatly to our
ability to send radio’s amazing signals flashing through
space. It is obvious to most of us that, if we couldn’t call on
those radio waves, many of today’s important communica-
tions services would literally disappear! We all realize that
our AM, FM, and TV-broadcast industries are based on radio
technology. And let’s not forget that long-distance telephone
links, satellite weather reports, cable-television program-
ming, communication with ships at sea or aircraft in flight,
and even our space-program communications are all exam-
ples of important areas of application that are dependent upon
the technology that has evolved within the burgeoning field of
radio communications.

Centainly radio is a major and vital part of our overall
communications technology today. And yet today, interest in
the fascinating hobby of amateur radio involves a smaller
portion of our population than has been true in the past. Ham
radio was once the hobby that attracted most of the youngsters
or adults who had an interest in electronics and communica-
tions. It also induced many of those same persons to continue
in the field to become engineers and technicians in the
various areas of radio communications.

FOR MOST HISTORIANS OF COMMUNICATIONS TECH-

Enter Computer Technology

But, as the world of technology developed, a totally new
area of electronics and communications evolved. And that
area—computer application and technology—has now liter-
ally revolutionized the communications industry. Both com-
puter technology and applications have taken the technical
world by srorm, as it were.

Computers, in one form or another, have become either a
profession or a major passtime for millions of people today.
And let us not forget that the technology that has developed to
support the computer revolution is, in large-part, responsible
for the “hi™ in today’s hi-tech society.

In the past two decades or so as computers have evolved,

the hi-tech aspect of communications has been obvious to
those with an interest in electronics. The diversity of oppor-
tunity for pursuing one’s technical interests within the field of
computer application and/or computer technology has be-
come tremendous. In those fields, the youngsters and adults
who enjoy the intrigue of working with technical ideas or
equipment readily find an outlet for their unbounded energy
and ambitions.

Many persons who in the past would have gone into ham
radio as a hobby, or into some area of radio communications
as a profession, have chosen instead to join the computer
revolution. Here they happily enjoy the fascinating oppor-
tunities for fun and/or professional growth that the computer
field has to offer.

Computers handle various chores for us. And depending
on which of their applications you are most familiar with, you
might not think of computers as part of our contemporary
communications technology at all. For instance, you might
use them for writing letters, keeping records, or drawing
pictures. Those applications obviously aren’t part of elec-
tronic communications. On the other hand, many persons
use computers in applications that are very much a part of the
big-picture that electronic communications represents.

We will review a number of those applications as they
apply to ham radio. In addition, we will see that radio
technology is not outmoded by modern electronic design. In
fact, radio is actually experiencing renewed growth due to the
infussion of both digital-design technology and the high
performance components developed within the constantly-
growing computer field.

Computerized Learning Aids

In order to become licensed as an amateur radio operator,
it’s necessary to learn to transmit and receive in Morse code.
That code, in which *“*dit” and *“dah’’ sounds are combined to
represent letters of the alphabet, has long been used in radi-
otelegraphy. It's not surprising then that a number of training
programs have been developed, which allow a computer to
generate Morse code characters automatically. as an aid to
learning code.

Some of those aids are totally software generated. you just
feed the program to the computer—and presto—out comes
the code through the computer’s speaker. No other hardware
is needed. Other versions are hardware-dependent. They 're
usually built into a keyer that’s a relatively modern variation
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on the Morse-code sending key. Those microprocessor-based
keyers send code to you automatically and are great for
practice at receiving code. You can also use those keyers
manually, allowing you practice sending Morse code.

For many of us, one of the most fascinating learning-
oriented computer applications to ham radio is Dr. DX, a
program cartridge that allows your computer to emulate the
airwaves! That’s right! When you plug the Dr. DX cartridge
into your computer, out of the speaker come the dits and dahs
of the Morse code, along with static and interfering stations
just as you'd hear on the air. It’s hard to realize that you are
not actually on the air!

With Dr. DX in operation, the computer screen shows the
dials for your transceiver. Through the computer’s keyboard,
you can tune across the band with total realism. Experienced
hams. when introduced to Dr. DX unawares have been com-
pletely fooled into thinking that they were operating an actual
communication system! And no small wonder, for you can
call the stations that you hear on your computer **station,”
and they 1l answer you!

You can hold short, amateur-radio type conversations with
them. in which they call you by your call sign, give signal-
strength reports, etc. It appears to be a great way to build up
your code speed and ability to operate on the ham bands. And
it’s so much fun that it could almost be called a computer
game! But they never QSL!

General Applications

Most radio operators keep loghooks (records) of their
contacts with other stations. A number of radio-station log-
book computer programs are available for use in amateur
radio. Those programs permit the recording of information,
such as the callsigns of stations that have been worked. when
they were worked, band conditions during contacts, and so
forth. Just like the real thing.

Some of the logbook programs even have features that
automatically indicate the number of foreign countries that
have been worked, or other special information that the
operator may wish to keep a running account of. A few of
those programs will even print out QSL post cards for mailing
to stations as a contact verification.

Some ham operators participate in a radio-sport known as
contesting, in which operators pit their skills against one
another to determine who can make the most contacts during
the contest. The rules for those events are rather stringent,
and keeping a log of operations during a contest is par-
ticularly important. There are several contest-log programs
available. which take much of the drudgery out of contest log
work. They're a particular blessing for an active contestant,
as it can often take hours of work to get a log into acceptable
shape without the aid of a computer!

Another area of application currently receiving a good bit
of attention in ham radio is computer aided design or CAD. A
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The model MFJ-1225 RTTY/CW Receiver-Computer Interface
from MFJ Enterprises can be used to connect your computer to
a ham-radio to decode Morse code and radioteletype signals.
For more information circle No. 84 on Free Information Card.

number of CAD programs are available that assist the radio
technician or engineer in the design of new equipment. Those
programs range in complexity from those that help solve
simple algebra problems in Ohm’s law for electrical circuits,
to others that assist in defining the parameters of complex
electronic filters and other advanced circuitry.

Antennas and Propagation

Moving from the radios themselves, on up to the antenna.
we find a number of programs that help to calculate the
appropriate dimensions for communications antennas of vari-
ous designs. At least one program is available that not only
helps design the antenna, but also simulates the performance
of the antenna that it has just designed, and draws graphic
displays of the radiation (and reception) pattern that the
antenna will produce!

Another popular area of ham radio computer-program
application is signal-propagation prediction. Such programs
assist the amateur operator in determining when the various
frequency bands are likely to perform best for communicat-
ing with particular areas of the world. Some programs even
give the optimum compass heading to use in orienting the
antenna to receive signals from any desired location around
the globe.

Interfacing

Probably the area where computers have had the greatest
impact on ham-radio operations is in CW and RTTY recep-
tion and decoding. Hardware devices, such as MJF's model
1225 RTTY/CW Receive Computer Interface shown in Photo
1, which allow home computers—operating in conjunction
with special software programs and the interface—to decode
over-the-air transmissions are now available. And with the
hardware/software combination, you can even make a hard-
copy (printout) of the message via your printer.

Using the computer and interface (along with its special
software), you simply tune in a Morse-code transmission and
the computer decodes the message, and provides a read out
on the, computer monitor. The programs are quite popular
with radio-monitoring buffs. The same type of program
(which allows the decoding of received signals, and the
generation of code by the computer for transmission over the
air) has been specifically designed for hams.

With such programs, the operator merely types the mes-
sage on the computer keyboard, and the computer converts
the typed words on its monitor to Morse code. Those pro-
grams also make it possible for two operators, neither of
whom knows any code at all, to hold a conversation in Morse
code! It’s enough to rotate Hiram Percy!

Somewhat similar programs are also available for recep-
tion only, or for transmission and reception of radioteletype
(RTTY) and also the modes called ASCII, AMTOR, and
packet radio. Those programs convert plain language text to
the appropriate code for transmission, and decodes the trans-
mission when receiving. AMTOR, and packet benefit by the
use of advanced computer techniques for error correction.
And they have a reputation for extremely reliable readouts,
even through heavy interference.

Packet radio has an amazing capability to route its message
automatically through a variety of stations to reach its assign-
ed destination. As a matter of fact. without computers we'd
have no AMTOR or packet radio. Those modes are just too
sophisticated to realize, in any practical sense, with pre-
computer technology. For many amateurs, those computer-



Advanced Computer Controls’ RC-850 Repeater Controller

is made more attractive to the serious-minded communications
hobbyist through microprocessor enhancements.
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dependent modes are some of the most exciting areas of ham
radio today!

Some programs are also showing up in the visually-ori-
ented communications modes of ATV (amateur TV) and
SSTV (slow-scan TV). ATV, the amateur radio version of
television, is technically similar to the transmission systems
used by commercial TV stations. SSTV makes possible the
transmission and reception of still-picture TV on the HF
bands, whereas ATV requires VHF or higher frequencies for
implementation.

Those television modes are usually relatively sophisticated
and expensive for the average amateur. But using the home
computer as a major part of the system requirement in either
of them makes owning such a station considerably less ex-
pensive.

There are also programs available for receiving FAX. the
Jacsimile or radiophoto mode. Via FAX—using only a very
simple interface. and the appropriate computer program—
one can receive a variety of interesting graphic material
(including weather maps) right out of the air!

Many computer owners now enjoy telecommunications
via a device called a modem, which allows ordinary tele-
phone-lines to be used to communicate with other modem-
equipped computers. In that way, you can dial up computer-
equipped friends and leave a message with their computer,
even when they're not at home!

On-the-air versions of such telecommunications are be-
coming popular on the ham bands. Some amateur-radio
operators even maintain “‘bulletin boards™ for use by other
amateurs. The bulletin boards give hams on-the-air access to
message services. radio-related computer programs. and
other information of interest to hams.

The Ultimate Program

As we realize that computers can control so much of the
functioning of a radio station, the thought may occur to us
that perhaps we could even do away with the operator al-
together! Why not have the computer in complete control of
the station? Actually. that's not a far-fetched sci-fi idea; it's a
reality in contemporary radio-operating practice. Fully-auto-
mated control of radio stations by computer is relatively
common today.

Perhaps the most-frequently found examples of computer
station-control are the VHF and UHF repeater stations. Re-
peaters—Ilike the small personal version—may be considered
to be automated transceivers. in that they pick up signals from
low-power local amateur stations, boost and then re-transmit
the signals. In order to provide extended coverage. a repeater
is usually located at some elevated site. such as on a tall
building or hill. They also generally have more power than
the stations that they serve.

The re-transmitted signal then has much greater coverage

than the original low-power station could command. Not only
do those stations operate under computer control. they often
have the ability to announce the time of day. and give signal
reports via computer-generated speech. Some even have the
capability of dialing into the local telephone system. Using
such a repeater. a ham can call home on the telephone from
the amateur radio in his automobile!

But complete station-automation is not limited to re-
peaters. Some available programs and intertace devices allow
an amateur to automate his home station. For instance. an
amateur with such a system up-and-running can program his
computer to automatically turn the station on. orient its
antenna properly for the desired direction of communica-
tion—which is but one of the features packed in the Yaesu
FT-767GX All Mode Transceiver—send a call. and listen for
and record any reply.

In other automated-station applications. computer-sup-
ported systems are used to allow the operator to remotely use
his home station via his handheld transceiver. giving the
amateur the ability to control and use the home station while
miles away. The advantages here are that the home station is
usually more powerful. has its antenna mounted higher. and
may be used on HF. Each of those factors give the home
station a greater range than any of the handheld UHF or VHF
transceivers.

With some of those systems (such as the ShackMaster 100
from Advanced Computer Controls. Inc.). it is even possible
to call home on the telephone. and then use the phone’s
touch-tone buttons to control the home-radio station. Once
the amateur has the home station up-and-running. the hand-
set of the telephone serves as a microphone and speaker for
transmitting and receiving.

Not long ago. a prominent ham-radio journal reported that
the first totally automated field-day operation had been suc-
cessfully attempted. On a field-day. hams take their stations
to the fields and hills. and operate on emergency power to
emulate an emergency situation. The report just mentioned
indicated that the computer-controlled field-day station was
able (without operator assistance) to tune the band looking
for signals, give a call when it found an appropriate signal.
respond if answered. and log the contact. | must say folks.
things have really changed since the crystal-set and ecarly
spark-gap days!

Literature and Information Networks

There are a few magazines that cater specifically to the
amateur-radio operator who's interested in computers.
Among those are: CRM: for Computerists and Amateur
Radio—which subscriber testimonials tout to be very useful

The FT-767GX All-Mode Transceiver (Yaesu USA) is one ex-
ample of an advanced-design computer-aided transceiver (CAT).
For more information circle No. 86 on Free Information Card.
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The ShackMaster 100 control system (from Advanced
Computer Controls) allows an amateur-radio operator to
capitalize on his home station via a portable, mobile, or
handheld transceiver, or even the via the telephone line.

For more information circle No. 87 on Free Information Card.

to hams—1704 Sam Drive, Birmingham. AL, 35235, $18.00
for a 1 year subscription, or $3.50 for a sample issue.

Another is Spec-Com (short for specialized communica-
tion). which covers fast- and slow-scan TV, facsimile, ama-
teur-satellite communications packet radio, computers, and
more. The Spec-Com Journal’s (P.O. Box H. Lowden, lowa,
52255) yearly subscription rate is $20.00 (10 issues). and a
special issue is available at $3.00.

Gateway. a newsletter from the American Radio Relay
League (225 Main St.. Newington, CT 06111) for packet
radio is published every 2 weeks, and is available to non-
members $9.00 (25 issues). Moniroring Times (PO Box 98,
Brasstown, NC 28902) has a regular computers-in-radio col-
umn, as well as other occasional articles for computer-radio
buffs. Its subscription rate is $14.00 per year.

The standard ham journals, such as CQ, Ham Radio, QST,
and 73. frequently carry good articles on computer-radio
topics. And. at infrequent intervals, ham radio-computer
articles even fird their way into the regular computer jour-
nals. Keep your eyes open!

There are also now a number of books on the use of
computers in ham radio. Among them are: Computer Nei-
working Conferences (a collection of papers on packet radio,
published by the ARRLY): Amareur Radio Software (86 pro-
grams in BASIC and 6 in assembly language for such areas as
radioteletype, AMTOR. packet, antenna design, propaga-
tion. antenna bearing calculation, utilization of communica-
tion satellites. and more) published by the Radio Society of
Great Britain. Howard W. Sams publishes Commodore
641128 Programs for Amateur Radio and Electronics with 23
ham-radio programs and 19 electronic programs. Continuing
and frequent publication can be expected in that popular area.

Radio Networks and SIG’s
As you might guess. when hams are interested in some-
thing. it is usually not too hard for them to get on the air and

This new-age communications system—consisting of a
Commodore C-128 computer, an AEA CP-1 interface with AEA
software, and Kenwood TS-960S transceiver—can receive and
transmit Morse code, AMTOR, ASCH, and RTTY.

find others with similar interests. Something that makes it
even easier to find others with similar interests is the existence
of special interest nets. A net (network) is a meeting, on-the-
airwaves, of several radio stations.

Activity on such a net is usually comprised of discussions
pn topics of interest to the net participants. A variety of
special-interest nets exist to allow hams to share information
on many different special ideas. Special interest nets with
such names as “Computer Nut’s Net,” and “Amateur Com-
puter Experimenters Net,” exist to provide contact between
hams who are also involved with computers and their ap-
plications to amateur radio. Operating frequencies and meet-
ing times of such nets are contained in the ARRL Ner
Directory, available from the American Radio Relay League,
Newington Connecticut, 06111.

There are “computer-users groups’ in many cities across
the country today that meet and share ideas and information
on computing. publish newsletters, hold computer fairs and
swapmeets; and provide various other useful services for their
members. One of those useful services is the formation of
special-interest groups (SIG’s) for members within the group
who have special computer-related interests. Amateur radio
SIG's exist in some computer user’s groups, and are a great
source of help and information for the ham just getting started
in the application of computers to radio.

Check the listings in your favorite computer magazine for
the address and phone number of computer-user’s groups
near you.

Summary

And so. as you can see, there are many computer applica-
tions that amateur radio operators now use to maximize the
enjoyment of their hobby. Much of the on-the-air communi-
cation today originates from stations using some degree ot
computer control. Many other tasks around the hamshack,
such as log-keeping. predicting signal-propagation condi-
tions, and circuit design, are frequently facilitated by com-
puters. As a matter of fact, I believe that if the father of radio,
Guglielmo Marconi, could see his computer-assisted oft-
spring as it has grown today, he would most likely say:
*You've come a long way, Baby!”

Many modern transceivers—such as the Yaesu unit pictured
hare along with a computer and other communications
hardware— contain microprocessor-controlled send/receive
circuits, along with provisions that allow your computer (under
software control) to take over the “dirty” work.



Dremer
3950 Moto-Tool

Why not use a Moto-Tool
for those delicate electronic
problems that your regular
tools just can’t handle?

[IYOU'VE JUST SPENT AN ENTIRE EVE-
ning making a printed-circuit board for a
project and discover that you have an extra
toil trace; or perhaps that several closely-
spaced foils are shorted—the copper be-
tween them didn’t etch away. Not only
must you cut several precision notches in
the board to fit the enclosure. but the holes
for the components range trom hair-thin
1o about “-inch.

While you could remake the board and
then spend an evening or two trying to
notch the board without causing it to
break or shatier, an easier way 1o resolve
all your problems is with a Dremel model
3950 Moio-Tool Kit. Yes. Yes! We know a
Moto-Tool ts usually used by model
builders—tor things like miniature cars.
planes, and even miniature house tur-
niture. But, in the case of the Dremel
3950 Moto-Tool, it seems more like it was
originally intended for the electronic hob-
byists and experimenters.

Features
The 3950 is really a complete kit con-
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VARIABLE
SPEED

A single switch built into the handle
serves as both the power switch and the
speed control. If power control is
extremely critical, the tool can be
connected to an optional foot controller.

sisting of a variable-speed Moto-Tool
40-piece accessory assortment that con-
tains grinding wheels. miniature high
speed cutters, and cut-off wheels (abra-
sive discs): a toolbox that maniges to
keep everything more or less where it he-
longs even when turned upside down.

The Moto-Tool itself is Dremel’s top-
of-the-line: a variable-speed model with a
speed-adjustment control built into the
handle and functions as both the power
switch and as a 5000-30,000 rpm control:
ler. The tool is double-insulated so that
only a standard (ungrounded) outlet is
needed. Also, the power cord is the Kail-
Kord type. whose springiness keeps it out
of the way. A U-clip on the back of the
Moto-Tool atlows it 10 be hung from a
wall or cetling hook.

The tool is supplied with two collets
tchucks) that fit the spindles of the sup-
plied cutter and grinder accessories. If
needed. a continuous-range keyless
chuck can be substituted for the collet
holder. And it will clamp just about any-
thing from a Y-inch drill bit all the way
down to a hair-thin wire. The smallest bit
we have is a #60 wire pauge—thinner
than the tip of a sharpened pencil—and
the chuck holds the bit as though it was
welded in place

A shatt lock, in the form of a shding-
red button. is built directly into the front
of the tool. When the shaft is locked, it
takes only finger pressure to change or
tighten the keyless chuck, or a small
wrench to tighten and loosen the collet

(Continued on page102)

The plastic case is compartmented with a matching top so that everything
stays where it belongs even if the case is turned upside down when closed.
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By Joseph J. Carr, K4IPV

Installing store-bought trap verticals

IDESPITE CONTINUOUS (AND MOSTLY
untrue) stories of very-poor performance,
the four- or five-band. commercially-
manufactured trap-vertical antenna re-
mains one ol the most popular amateur-
radio “antlers” in the high-frequency
bands. They are economical compared
with directional rotating-beam antennas.
easy to erect and don’t have to occupy a lot

L
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Fig. 1—My 25-foot tall trap vertical is
installed atop a 15-foot Radio Shack
telescoping antenna mast set on a ground-
mounting pin/plate, with the top end

of the mast secured to the roof overhang
of the house—which was beefed up with

a piece of lumber bolted between two 24-
inch centers of the roof rafters.

' (027 on HAM RADIO

of real estate (the “footprint’ of the ver-
tical can be very small, especially if you
bury the radials).

Untortunately. a misinstalled vertical is
both dangerous and a very poor perform-
er. So this month we'll spend our time
dealing with both problems in order to
give you a good shot at success.

Safety First

Betore dealing with the radio and per-
formance issues. let’s first deal with satety
matters: we don’t want you hurt during
mnstallation or the next wind storm. Two
problems present themselves: reliable
mechanical installation and electrical
safety.

Every year we read sad news in the ham
magazines of a colleague being elec-
trocuted while installing or working on an
antenna. In all of those tragic cases. the
antenna somehow came into contact with
the electrical power lines. Keep in mind
one dictum and make it an absolute:
There's never a time or situation when ir’s
safe 1o let an antenna contact the elec-
trical power lines! That includes dipoles
and long wires “thrown over™” supposedly
insulated lines, as well as antennas built
from aluminum tubing. The excuse that
the lines are insulated is hogwash—old
insulation crumbles on contact with even
a thin-wire antenna. Don’t do it....we'd
like our readers to come back next month.
The word is NEVER!

Consider a typical scenario involving a
four-band trap vertical. It will be 18-26
feet tall (judging trom ads in magazines),
and will be mounted on a root or mast 12
to 30 feet of( the ground. At my QTH in
Virginia. a 25-foot tall trap vertical is in-
stalled atop a 15-toot Radio Shack tele-
scoping TV antenna mast (Fig. 1). The
total height above ground is the sumof the
two heights: IS ft + 25 ft = 401t. The tip
of the vertical is 40 teet above the ground

I had to select a location on the side of
my housc at which a 40-foot aluminum
pole could tall over and nor contact the
power lines. While that requirement lim-
ited the selection of locations for the an-
tenna. neither my father-in-law (who
hetped install the thing) or myselt was
injured during the work session. Neither
will a wind storm cause a shorted or

downed power line should that antenna
happen to fall over.

In some jurisdictions, there might be
another limitation on antenna location.
Some local governments have a require-
ment that the antenna be able to fall over
and land entirely on your own property.
About 25-years ago, a county in Maryland
required the antenna to be installed double
its own length, plus 50-teet. trom the
nearest property line ...untl a local ham
club sued on the grounds that about 99.99
percent of the rooftop TV antennas in the
county were not in compliance. Before
installing the antenna check local build-
ing codes.

When installing a trap vertical, es-
pecially one that is not ground mounted,
matke sure that you have help. It takes at
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(TWO OR MORE PER BANO)
Fig. 2—Adjust each segment of the an-
tenna for resonance, starting with the
10-meter band, working each lower-fre-
quency band in succession: 10, 15, 20,
40, etc. After each lower band is adjust-
ed, recheck the higher bands to make
sure nothing shifted because there might
be a little interaction between bands.
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least two people to safely install the anten-
na. If you teel like the Lone Ranger, then
go find Tonto and get him to lend an arm
or two. Wrenched backs. smashed anten-
nas (and house parts). and other calami-
ties won’t succumb to silver bullets ...so
go get help. (If you're old enough to re-
member 807's. then you understand how a
fridge-full of 807’s go a long way toward
encouraging local hams to help in an an-
tenna party).

Mechanical Integrity

The second issue in installing vertical
antennas is old-fashioned mechanical in-
tegrity. Two problems are seen. First, you
must comply with local building regula-
tions and inspections. Even though the

courts seem to forbid local governments |

from prohibiting amateur-radio activity
(on the grounds that it’s a Federal pre-
rogative). the local government has a rea-
sonable interest and absolute right to
impose reasonable engineering standards
on the mechanical installation.

The second issue is that it is in your own
best interests to make the installation as
good as possible. View local regulations
as the minimum acceptable standard, not
the maximum; go them one better. In
other words, build the antenna installation
like a brick outhouse.

Both of those mechanical integrity is-
sues become extremely important if a
problem develops. For example, suppose
a wind or snow storm wrecks the antenna.
plus a part of your house. The insurance
company will not pay off in most cases if
your local government requires inspec-
tions, and you failed to get same. Make
sure the mechanical or electrical inspector
(as required by law) leaves a certificate or
receipt proving the final inspection was
done ...it could come in handy when dis-
pute developes with the insurance compa-
ny over damage.

A quality installation starts with the
selection of good hardware for the in-
stallation. Any radio/TV parts distributer
who sells TV-antenna hardware is sure to
have what you need. I used Radio Shack
standoff brackets, ground pin and a 19-
foot telescoping mast. Wherever you buy,
select the best quality and strongest mate-
rial that you can find. Opt for steel masts
and brackets over aluminum, no matter
what the dude (or more truthfully. dud)
behind the counter tells you.

In my own case, 1 found that the mast
was sturdier at 15-feet, so [ opted to use
less than the full length because the in-
stallation is unguyed. Because I have nev-
er trusted the little cotter pin method of
securing the mast at the slip-up height, |
drilled a single hole through both bottom
and slip-up segments (which telescope to-
gether) and secured the antenna mast with
a Yie-inch steel bolt. The bolt was “dou-

ble-nutted™ in order to ensure that it did l
L ;

not come loose over time.

The TV mast is set on a ground-mount-
ing pin/plate that’s set into a 20-inch deep
(local frost line regulations required only
[8-inches) fence-post hole filled with con-
crete. The top end of the mast was secured
to the roof overhang of the house (see Fig.
1). That overhang was beefed up with a
piece of 2 X 8-inch kiln-dried lumber that
was bolted between two 24-inch center
roof rafters. 1 felt it necessary to do that
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Fig. 3—For amateur work, it is recom-
mended that not less than two and prefer-
ably four radials per band be equally
spaced around the antenna.

because the roof is only plywood, the gut-
ter guard is only | X 6-inch lumber (and
is old), and the soffits were aluminum (not
enough strength to support a 40-foot lever-
arm whipping around in a 35-knot wind).

Wind can be a terrible force, especially
when acting on the “sail area” of the
antenna through a 25-40 foot leverarm. A
shabby installation tears apart in wind.
causing the antenna to be damaged.
damage to the house. and destruction of
the installation. ...and puts you off the air
for awhile (sob). That’s why | recommend
brick outhouse construction methods.
Over the 28-years that | have been in ama-
teur radio. I’ve seen a lot of verticals top-
pled over. Except for a few shabby models
that were so poorly built that they should
not have been on the market in the first
place. all of those failed installations were
due to either poor installation, design. or
cheapskate materials.

Electrical Installation

Figure 2 shows the usual form of multi-
band trap vertical antenna. Each trap
(TRI-TR3) is a parallel resonant L-C tank
circuit that blocks a certain frequency, but
passes all others. In Fig. 2, TR is the 10-

meter trap. TR2 is the 15-meter trap, and
TR3 is the 20-meter trap. No 40-meter
trap is needed because the antenna reso-
nates the entire length of the tubing when
used on the 40-meter band.

Each section (except perhaps the 10-
meter section) is -actually a little shorter
than might be expected from the standard
quarter wavelength formulas. That is be-
cause the traps tend to act inductively. and
s0 lessen the length required to resonate
on any given band.

The vertical manufacturer may give
suggested lengths for the various seg-
ments between traps. Do not make the
mistake of assuming that those are abso-
lute numbers. They 're only reccommended
starting points. even though the literature
packed with the antenna may suggest oth-
erwise. Loosely (meaning, don’t tighten
the clamps too much). but safcly install
the antenna and then adjust each segment
for resonance.

Start with the 10-meter band. and then
work cach lower-frequency band in suc-
cession: 10. 15, 20, 40. etc. After each
lower band is adjusted. recheck the higher
bands to make sure nothing shifted be-
cause there might be a little interaction
between bands. Once the antenna is prop-
erly resonant, tighten the clamps and
make the final installation. | know that's a
pain in the neck. and means putting the
antenna up and taking it down a couple of
times. but it pays dividends in the end. |
failed to to that procedure once, and found
that the 15-meter band was useless: it reso-
nated at 19.2 MHz.

Radials—which form the ground plane
for the antenna—make or break a vertical
antenna. AM broadcast stations typically
use vertical antennas. and must have up to
120 radials for the ground plane. Profes-
sional antenna-reference texts usually
contain a graph plotted to show the eftec-
tiveness of radials. and demonstrate a de-
creasing return on investment about 32
radials.

For amateur work, | recommend not
less than two radials per band and prefera-
bly four. arranged so that they are equally
spaced around the antenna. If you can’t
space them correctly. never tear: they'll
work anyway. On a four-band antenna.
that means we would need 16 radials.
which really isn’t a lot.

The radials are made of #14 wire, and
must be quarter wavelength (246/Fy,, ).
Figure 3 shows how to mount the radials
on a mast-mounted or roof-mounted in-
stallation, while Fig. 4 shows radials in a
ground mounted situation. I do not rec-
ommend radials on the surface for ground
mounted antennas. It's all too easy for a
guest, O even a trespasser. (o trip over the
radials and that could land you in court.

Wire radials can be buried using a
spade tip to cut a 3- to 4-inch slit; and may

(Continued on page 105)
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JA COUPLLE OF MONTHS AGO WE
finished up a two-part series on elec-
trolytic capacitors. We discussed some of
the factors that cause power-supply elec-
trolytic capacitors to lail—in particular,
deterioration of the dielectric layer that
insulates the electrodes of the capacitor.
That results in loss ol Tliltering action.
causing a loud. signal-obscuring hum.
Or. even worse. a short circuit within the
capacitor stops reception completely and
even causes the failure of other power-
supply components.

Power-supply electrolytic capacitors
aren’t necessarily expected to last tor the
life of the set: occasional replacement is
routine. But as an antique-radio collector,
there is one type of electrolytic fatlure that
vou can anticipate and sometimes avoid.

Taming the Tiger

When a set has not been turned on tor
many years. the dieleetric material may
deteriorate through disuse. 1f that hap-
pens. the capacitors may short out and
selt-destruct the very-lirst time that the set
is powered up afier a long storage period.
However. as long as the chemical paste
(electralyte) that's responsible for di-
clectric formation hasn’t completely dried
out, there is a chance of re-lorming the
detenorated dielectric.

<. o®
The completed *'start-up control console”
has an AC-voltmeter; DC ammeter: trans-
former tap switch; charging rate rheostat
mounted to its sloping front panel. On the
chassis below are the fuses, power switch,
pilot light, and charger terminals. An AC

outlet, into which the set being tested
is plugged, is mounted on side of unit.

2 EM ON ANTIQUE

Starting up those old AC sets

By Marc Ellis

With the console’s front-panel swung open, the isolation/control transformer
can clearly be seen at the rear of the chassis. The panel-to-chassis connecting
leads are kept long, making it easier to remove the front panel for servicing.

Dielectric reformation is accomplished
by operating the set at reduced voltage for
several minutes. The dielectric layer can
then be regencrated and slowly build up
again. Soon it becomes almost as good as
new. and full voltage can be applied to it
without any danger of short-circuiting the
capacitor. That saves you the trouble of
finding and installing replacements. and
permits you to keep the original capacitor
in service rather than substituting some-
thing more modern.

Start-Up Control Console

Inanearlicr column. 1 also mentioned a
surplus 100-watt, isolation/voltage-con-
trol transformer—Ilisted as part No.
P-126J875 in their current catalogue—ot-
fered by Fair Radio Sales (1016 E. Eurcka
St.. Lima. OH 45802). priced at $7.95
plus shipping. That unit seemed to otfer a
very tnexpensive solution to the problem
of providing low start-up voltages for old
sets—while at the same time isolating the
sets from the AC line (which is an excel-
lent safety measure).

In a later column. | tested the trans-
former, tound that it pertormed as adver-

tised. and promised to wire it into a
control console that would assist in the
process of old set start-up and testing. The
result of that endeavor can be seen in the
photos. | don’t think my console will win
any industrial design prizes. but it was
built at negligible cost using a recycled
chassis, junkbox parts, and scraps of
building materials. The parts layout is un-
conditionally non-critical. So if you de-
cide to build your own version of the
console. choose an arrangement that suits
the parts and materials that you happen to
have on hand.

For wiring details. look at the sche-
matic diagram shown in Fig. 1. First. let's
deal with the battery-charging circuit
that’s connected 1o the transtormer's fow-
voltage winding (green and green/white
wires). ‘That fills a special need for me.
inasmuch as [ maintain a small 6-volt.
lead-acid battery for powering the fila-
ments of pre AC-operated receivers.

The low-voltage transformer winding,
with the help of a surplus bridge rectifier
from the junkbox. easily supplies the nec-
essary 1.8 amperes of charging current.
Since | was putting the console together

.y
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Fig. 1—Schematic diagram of the variable
power-supply console. The transformer
leads are marked with color codes
observed on my own unit. However, not
shown is an extra white lead, which
seems to have no function.
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anyway. it was a simple matter to add the
few extra components necessary to make
a simple charger. If you don 't need a small
charger. or you already have one, leave the
charger circuit out.

Now let’s look at the rest of the circuit.
The transformer’s high-voltage winding
(blue and brown wires) is connected to an
AC outlet for the set under test, as well as
to an AC voltmeter, which is optional. (I
installed it because I happened to have one |
on hand.) The meter is used to monitor the
voltage level provided to the AC outlet. In
that way. shorted and open-circuit condi-
tions can quickly be detected before they
can do further damage.

The connections to the primary of the
transformer require some explanation. As
you look at them, keep in mind that the
transformer was apparently originally de- |
signed to provide an (approximately) 120-
volt output from inputs of 220, 190, 150,
125 or 100 volts. It accomplished that end \
by providing appropriate taps in the pri-
mary winding. As received. the trans-
former include a selector switch already
wired to the taps and marked with the five
possible input voltages. [

The switch on my transformer was de-
fective and. in any case, was of a type that 1
would have been very clumsy to mount.
So I removed it and substituted a standard
single-pole. five-position (SPSP) rotary
switch. However, for your ease in identify-
ing the correct wires, |'ve labeled each
one with its original switch-position des-
ignation, as well as its color code as ob-
served on my transformer. 1 should
mention, also, that my unit came with a
wire lead (white) of unknown function. It
has no continuity to any other lead on the
unit, and may be connected to some type
of internal shield. | simply taped it up and
tucked it out of the way.

Before leaving the schematic, note the
fuses in both the AC and DC circuits.
They're are important and should not be
left out. They'll protect your console in
the event of accidental short circuits. In
addition, the AC fuse protects the **radio-
under-test” in the event that it develops a
short. That one-ampere fuse blows out a
lot faster (thus preventing burn-out of irre-
placeable components) than the 15- or 20-
ampere fuse you'd be depending on if the |

|
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set were plugged directly into the AC line.

After completing my unit, | observed
the following voltages on its meter with a
measured 117-volt input and a 60-watt
load plugged into the AC outlet: 65, 77,
98, 125. 151. The lowest voltage was ob-
tained from the 220-volt tap: the next
lowest from the 190-volt tap, etc. You
might want to consider eliminating the
connection to the 100-volt (151-volt out-
put) tap. Such a high voltage might endan-
ger the components in your old radio if
you were to switch the console to that
position accidentally.

However, you'll have to keep that tap if
you're using the battery-charging circuit.
It’s needed to boost the nominal 6.3-volt
output of the low-voltage winding to about
8 volts—which is required to overcome
losses in the bridge rectifier. so that ade-
quate charging current can be supplied to
the battery.

When you're starting up an old set for
the first time, plug it into the console.
Select the lowest voltage and slowly work
your way up to 125, allowing the set to
remain at each voltage level for perhaps
ten minutes. It's a good idea to monitor
the DC output of the power supply within
the set during this period (a voltmeter con-
nected across one of the filter capacitors
will do). If the output falls to a negligible
value, or never rises above one. one of the

CHARGER

capacitors has probably shorted out. Shut
the power off immediately and check it.
But if you reach 125 volts on the con-
sole without causing a short—and if
there's no indication of objectionable hum
in the radio’s speaker—congratulations.
You've just beaten the odds and given an
old electrolytic a new lease on life! The
console can handle AC loads of up to 100

| watts, which is enough to power almost

A portion of reader Art McComas’ collection of old and oddball tubes.

any old set that youre likely to be work-
ing with.

The Readers Speak! [

Quite a lot of reader mail has come in
since [ last had some space in the column
to acknowledge letters. I've enjoyed the
muail, but haven’t been able to share it with
you for a while. So let’s dig in to the old
mailbag and look at some of it now. If you
should be able to handle any of the re-
quests for parts or information, please
contact the requester directly. He or she
will certainly appreciate it!

Art McComas (5 Hilltop Trail. De-
nville, NJ 07834) collects old/odd radio
tubes and encloses a snapshot showing
part of his attractively-displayed collec-
tion (sec photos). He's also wondering if |
anyone can supply a schematic and/or in-
tormation about a I-tube (ID8GT) radio |
kit sold in the mid 194("s. The set was

(Continued on page 103 ) |
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Analyze voice-scrambling techniques using two simple circuits

Oin 1rus MmonTH's “Cikcus ofF Cig-
cuits.”” we're going to explore the altered
state of voice communication, or how to
foul up speech so that no one can tell
who's speaking. without destroying the
contents of the message. You can have fun
with your friends when you use one of the
circuits to disguise your voice by making
it sound higher or lower in pitch. And by
adding another circuit (a very low fre-
quency amplitude modulator), you can
add a tremolo effect.

The circuits can be used singularly or in
tandem. and the moditied speech can be
coupled to the telephone line tor extra fun.
Just think what the circuits can do for next
year’s Halloween party. But enough of the
verbal prelude: let’s get to the real hean of
the matter.

Voice Scrambler

I'm sure you’'ve seen and heard those
national news telecasts, wherein a secret
government witness. speaking with a

spaced-out high or low-pitched voice,
tells all. Well a similar effect can be ob-
tained with the circuit shown in Fig. I
That circuit uses two interconnected.
balanced-diode mixers to obtain the dual-
frequency shift that’s necessary to add
special effects to any audio that is coupled
1o the circuit’s input. If we cut the circuit
in halt at the output of transtormer T2.
and include the Ula tone-oscillator cir-
cuit, we have a single mode inversion
circuit that shifts the frequency of all input
signals to a new higher- and lower-output
frequency. The actual amount of trequen-
cy shift is determined by the frequency of
the carrier oscillator (Ula) circuitry.
With a carrier frequency ot 3.5 kHz,
and a 2.5-kHz input tone. two new fre-
quencies appear at the output of T2: the
sum frequency set at 6 kHz, and the dit-
ference trequency at | kHz. The dif-
ference frequency is the one that we'll use
to mix with the second single-mode inver-
sion circuit to produce the desired effect.

The sound of your voice at the output of
the single-inversion circuit would defi-
nitely be disguised to a point that no one
could recognize it but neither would any-
one be able to understand anything you
said. That’s because all of the low-voice
tones would be shifted to higher frequen
cies. and all of the high-voice tones would
be shitted to lower-trequency sounds. The
same basic single-mode inversion circuit
is used on a daily basis across the country
by many police departments. as a voice-
scrambling system.

The audio heard from a receiver with-
out a descrambler sounds somewhat like
an oft-tuned single side-band signal on a
communication receiver. or Donald Duck
with a bad cold

It the audio from the single-inversion
circuit is fed into a second such circuit
operating with a carrier oscillator on the
same frequency as the first, the output
sounds normal. And here’s why: The 2.5-
kHz input tone came out of the first inver-
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sion stage at a new difference-frequency
of 1 kHz. The 1-kHz signal is fed into the
second stage. The difference-frequency at
the output of the second stage is 2.5 kHz,
(3.5 kHz minus | kHz brings us back to
the original 2.5 kHz).

Why. you might ask, go through all of
that trouble to get back to where you start-
ed from in the first place”? The point is that
we don’t want to get back to the exact
starting place, but instead to be off
enough in the frequency of the second
carrier oscillator to produce a voice output
sound that’s either a few cycles higher or
lower than your normal voice. When the
second carrier oscillator is tuned to 3.6
kHz (or 100 Hz higher than the first carrier
oscillator), the frequency of the voice out-
put will also be shifted 100 Hz higher.

If you have a frequency counter, use it
to make a rough calibrated dial for each of
the carrier oscillators. That helps in re-
peating a given sound effect. Since the
circuit is intended for experimental use,
and subject to a number of modifications,
perfboard construction would be a good
way to go. The IN914 silicon diodes used
in the two inversion circuits can be
matched for their forward-on-resistance
by using almost any VOM.

By matching the four diodes in each of
the circuits, the mixing of the voice sig-

nals and the balancing of the carriers will
be much easier to accomplish.

Two op-amps, from an LM324 quad
op-amp chip, are used as the active de-
vices for the two-phase, shift-carrier os-
cillators, with each output feeding its own
mixer circuit. Both oscillators can be
tuned above 3.5 kHz and below 2 kHz,
and produce a near-sinewave output. If
either of the oscillator circuits refuse to
wiggle an output, try raising the ampli-
fier’s gain by increasing the value of R4 or
R5 until the circuit takes off.

A quick check to see that both op-amps
are properly biased is to measure the volt-
age at pin | and pin 7. Both should mea-
sure about 6-volts.

To set up and check out the altered-state
circuit, tune each of the carrier oscillators
to about 3.5 kHz, and set the two balanc-
ing potentiometers, Rl and R2, to mid
range. Connect a high impedance set of
headphones, or an audio amplifier with a
speaker output, to the audio output of the
circuit. Locate a talk show or newscast on
a local radio station, or a pre-recorded
tape on a cassette recorder, and patch the
audio to the input of the circuit.

With the audio circuit connected. but
with no audio coming out (volume turned

down), listen to the output and adjust both
RI and R2 for a minimum tonal output.
That’s the fine adjustment for both of the
carrier balancing potentiometers. Bring
the volume up until a suitable listening
level is obtained and play with the setting
of R13 to obtain the desired sound effect.

Let’'s Go Tremolo

The tremolo circuit in Fig. 2 can be
fabricated on the same piece of perfboard
to share the unused op-amps of Ul and the
power source. The tremolo circuit can be
connected to the output of the frequency
shift circuit in Fig. | to add another di-
mension of change to the audio sound.

The tremolo circuit adds an amplitude
modulation effect, at a sub-audible rate,
to the audio as it passes through, giving it
a wavering effect. Operation is very sim-
ple and goes like this: Ulc is connected as
an inverting amplifier, with a gain of less
than 2. A portion of the gain-setting feed-
back resistor R3 is connected in parallel
with an N-channel TMOS FET transistor
identified as (Ql).

The FET, operating like a variable re-
sistor, is driven by the output of the VLF
phase-shift oscillator to cause the ampli-

(Continued on page 105)

PARTS LIST FOR THE
VOICE SCRAMBLER

CAPACITORS

C1, C2—4.7-uF, 25-WVDC,
electrolytic

C3, C4—100-pF, 16-WVDC
electrolytic

C5—.1-uF, 100-WVDC Mylar

C6—.05-pF, 100-WVDC Mylar

C7-C12—.0036-pF, 100-WVDC My-
lar

RESISTORS

(All resistors are Ya-watt, 5% fixed
units unless otherwise noted.)

R1, R2—1000-ohm potentiometer

R3—470-ohm

R4, R5—100,000-ohm

R6, R7—2700-ohm

R8, R9—2200-ohm

R10, R11—4700-ohm

R12, R13—10,000-ohm potentiome-
ter

ADDITIONAL PARTS AND MATE-
RIALS

D1-D12—1N914 silicon diodes

T1-T3—600-ohm to 600-ohm cen-
ter-tapped audio transformer
(Mouser part No. 42TL016, or sim-
ilar)

U1—LM324 quad op-amp, integrated
circuit

Perfboard or printed circuit material,
IC socket, pins, etc.
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By Byron G. Wels

Many electronic accomplishments are attributable to experimenters!

(JJusT IN CASE YOU DON'T KNOW: AN
awesome amount of our present-day elec-
tronic marvels were discovered by experi-
menters. It’s no secret that in the early
days of radio, some government official
said “Amateur radio operators? Let’s give
‘em 200 meters and down. They 'l never
get out of their own backyards!™

Well, the hams did get out of their own
backyards on those high frequencies,
lighting the way for those who were to
follow! And | want to tell you that experi-
menters—people just like yourself—with
limited knowledge, an insatiable curi-
osity, and a need to stick their noses into
new areas. have pioneered today's tech-
nology and will continue to spearhead
tomorrow’'s.

It’s true that a lot of the so-called **big
inventions” needed the backing of a major
corporation to at least fund the work. But
if you could read the letters 1've been
getting, from peopie just like you. then
(like me) you'd be amazed and impressed
with the kind of thinking and creativity
that you guys are capable of!

Auto-Power Adaptor

I've begun a self-improvement course
that comes on cassette tapes. The idea is
that 1 listen to these motivational tapes
while driving to and from work in my car.
The problem is that 1" ve been buying bat-
teries for the cassette recorder. Now |
know there's 12 volts or so right there in
the car’s cigarette lighter. But just exactly
how do | break that 12 volts down to the
supply voltage that my cassette re-
quires?—K.D., St. Cloud. MN

Take a gander at Fig. 1. Connect the
input leads of the circuit to a cigarette
lighter plug (available at most electronic-
supply houses) and the output voltage will
provide a suitabie level for your cassette
recorder.

Voltage from the car battery. after going
through fuse F1. is sent to smoothing ca-
pacitors Cland C2. and decoupled by C3.
The fuse is included even though the unit
incorporates current-limiting circuits. It's
possible that in a positive-ground system
a short might take place between the
positive input and negative output. or di-
rectly across the 12-volt supply. Should
that happen. F1 would blow. side-stepping

~—No——t-
F1

1A
Lo
2

c3

Vin c1il 10
100°T* s

- l

01
BZYBBCTVS
1.5V
ZENER

Fig. 1—When the auto-power adaptor circuit is connected to a cigarette-lighter
plug (available from most electronic supply houses), it provides (via the 7.5-volt
Zener, D1) a |evel of voltage suitable to power your cassette recorder.

any really serious damage.

Since the source impedance of the sup-
ply is low, it's a good idea to include that
fuse. Keep in mind that there’s likely to be
a fot of noise, which capacitors Cl and C2
help reduce. The op-amp (U1) is contig-
ured to provide unity gain, so its output
voltage is stabilized at exactly the same
level as its input.

Transistors QI and Q3 form a discrete
emitter-follower output stage so the neces-
sary output currents can be provided. R2
and Q2 are used in a simple, conventional
state-of-art current-limiting arrangement
providing a maximum output current of
about 600 mA.

Using a 7.5 volt Zener diode as shown,
a nominal output voltage of 7.5 volts is
obtained. Change the rating of DI to a
6.2-volt or 9.1-volt unit and get an output
of six or nine volts. Make sure in putting
the circuit together that Q3 is mounted on
a heatsink—a small, commerciaily-avail-
able. tinned. bolt-on type is the best. Se-
lect an anti-surge (slow-blow) fuse for Fl;
a quick-blow unit will probably say good-
hve after being hit with the high turn-on
surge of Cl.

Battery Charger

I've got a schematic for an electronic
flash. and want to modity it. | want to
build in a fast charger for NiCd batteries

and not have to worry about them any
more. Got something for me?—D.A..,
Kean, NH

Check out the circuit in Fig. 2. That
circuit will provide a rapid charge for AA-
size cells requiring a charge current of 150
mA. TI, D1, D2. and CI produce a DC
supply of about 9 volts from the AC line.
T1 has a center-tapped secondary with six
volts at each side. The secondary current
rating of T1 should be S00 mA or better.

D1 and R3 form a regulator that
provides about 0.7 volt to the non-invert-
ing input of UL. Negative feedback from
the emitter of Q1 to the inverting input of
Ul stabilizes the voltage across R at the
same voltage. The emitter current of QI
can therefore be set at the required poten-
tial by giving a value to R that provides
the desired amount of current with an ap-
plied voltage of 0.7. The approximate cur-
rent of 150 mA can be had by using a 4.7-
ohm resistor for R.. The NiCd cells are
actually connected in the coilector circuit
of QI. but that’s acceptable because the
emitter and collector currents for any
high-gain devices are the same.

You can use any of the plastic battery
holders that are available, as they auto-
matically connect in series. And use a
heat sink on QI. Increasing the value of
capacitor Cl will improve the circuits efti-
ciency by filtering the power supply. thus

reducing ripple.
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Fig.2—In this battery charger, T1 (a 12-volt, center-tapped transtormer),
D1, D2, and C1 form a 9-volt DC power supply. R1 and D3 together supply 0.7
volt to the non-inverting input of U1, whose output feeds the base of Q1.

Audio Fader

| operate a DJ show and occasionally,
during the music, somebody wants to
make an announcement over the public
address system. The only problem is that
when | throw the switch to kill the music,
| get a loud pop. Somebody told me to get
a “Fada.” But now | understand that com-
pany went out of business some time ago.
Can you help?—R.K., Livingstone, NJ

Wait a minute. ... You were told to get a
Jader, not a Fada. The Fada Radio Com-
pany produced receivers in the 1920’s and
*30’s. It was named for the founder, Frank
A. D'Andrea. A fader is a device that
automatically reduces the volume of the
music at the throw of a switch, and brings
it back the same way.

Check out the schematic diagram in
Fig. 3. Transistor QI is configured as a
common-emitter amplifier which, with
the inclusion of unbypassed emitter re-
sistor R4, produces a large amount of
negative feedback. Therefore you'll find
that the amplifier has a voltage gain of
about 6db (two times).

However, with switch Sl in the up posi-
tion, JFET Q2 has a gate-to-source volt-
age of zero, and is biased into conduction.
At that point, Q2 shows a drain-to-source
resistance of only about 200 ohms, reduc-
ing the amount of feedback to provide a
voltage gain of about 25.

Switching S1 to the down position
causes capacitor C3 to charge by way of
R5 and R6, which in turn causes an in-
creasing reverse bias on Q2. As the re-
verse bias increases, Q2 gradually
switches off, returning the full amount of
negative feedback to QI as the drain-to-
source resistance of Q2 rises to several
megohms. The voltage gain of QI is grad-
ually reduced, thereby reducing the
amount of output audio.

Returning switch S| to its original posi-
tion causes capacitor C3 to discharge
through resistor RS, and the signal is

gradually returned to its original level. R6
should be adjusted for the highest wiper
voltage that gives the fading action. The
up/down fade times should be reasonably
well matched.

%

White Noise Generator

I don’t like the idea of taking drugs.
even those prescribed by a doctor. But
I've been having trouble sleeping lately. [
was told by a friend that a ““white noise™
generator will help bring back the Sand-

man. Can | actually build one of those? If

so. how?—R.J.. Fresno. CA

We won't make any sort of medical
claims for this circuit—after all we're not
doctors. nor can we atford to pay for med-
ical malpractice insurance. However. the
circuit shown in Fig. 4 is a schematic
diagram for a white noise generator that
provides an output of about 100 mV rms
with the accuracy of the figure varying
from unit to unit.

The actual noise generating device is a
germanium transistor, QI. with load re-
sistor R1 connected to Ql's emitter. Note
that QI has no bias voltage or input signal
applied to its base. That means that the
only current flowing through QI is leak-
age current. The rate of current flow varies
randomly and rapidly to produce the noise

signal. The amount of noise produced var-
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Fig. 3—Transistor Q1 is used as a common-emitter amplifier in the fade-out
circuit. With switch S1 in the up position, Q2 has a gate-to-source voltage

of zero, and shows a drain-to-source resistance of only about 200 ohms. With

$1 in the down position, capacitor C3 charges, increasing the reverse bias on Q2;
thereby gradually switching off Q2 and causing the audio to fade.
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Fig. 4—The white noise circuit uses germanium transistor,
Q1, as the noise-generating device. Its output is fed to U1
(an LF351 BIFET op-amp), which provides a voltage gain af
about 180. For additional amplification add another op-amp.
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ies from circuit to circuit depending on
the circuit elements used. Several ger-
manium transistors were tried and all gave
a reasonably-high output level. You'll
probably find a suitable transistor or two
in your junkbox.

The output signal of QI. although
strong. isn’t adequate to drive a loud-
speaker, so instead the noise signal is fed
to a LF351 BIFET op-amp (Ul), contig-
ured in the inverting mode. for a boost in
power. QI provides a voltage gain of about
180, which raises the output to a suitable
level for practical use. If it’s needed, addi-
tional amplification can be provided.

Buzzer

| was watching television, and my dog-
gone door chimes went off. When 1 got to
the door. nobody was there. That’s when |
realized it was the TV set chiming to an-
nounce an actor at the door of their set. Do
you have circuit that can be used as a
doorbell that puts out an unusual sound?
But please, nothing too raucous.—R.T.,
Franklin Square. NY

Wwell, R.T.. if you'll cast your eyes on
Fig. 5. I believe you'll find just what you
seek. That circuit produces a low note.
which then rises to its maximum pitch
over a few seconds, so a wide range of
frequencies is covered that are not easily
masked over by background sounds.

Note that bias resistor R4 is not con-
nected directly to the positive supply, but
rather to a simple R/C circuit comprised
of resistor R3 and capacitor C2. The nega-
tive side of C2 is coupled to a voltage
divider formed by resistors Rl and R2, so
that at turn-on. a small voltage is fed to the
junction of resistors R3 and R4, even
though C3 is uncharged. That small volt-
age appears at the non-inverting input of
Ul, causing it to oscillate at a relatively
low frequency.

When power is supplied to the circuit
by a press on Sl, capacitor C2 quickly
starts to charge, causing the voltage at the
junction of resistors R3 and R4 to rise
towards the positive supply potential. The
rising potential causes a similar upward
sweep in the output signal frequency of
Ul. That signal is then applied to the base
of transistor Ql. which with each
positive-going pulse of the output signal,
turns Q) on. And finally the a sound is
heard at SPKRI.

Phone Amplifier

Can | build an amplifier for my tele-
phone? I've seen them advertised for what
I consider to be high prices. I'm sure that
I"d save money by building my own. but
am | capable of putting such a unit to-
gether’—E.G.. Sioux Falls. SD

E.G.. did you ever hear the story about
the guy who cuta few of his fingers off ina
power-saw accident? After some delicate
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Fig. 5—This novel door buzzer circuit provides an attention-getting sound
(producing a low note that rises to the maximum pitch over a few seconds);
producing a wide range of audio frequencies that are not easily maskei out.

microsurgery. the doctor told him he was
as good as new. “Doc.” he asked. “will |
be able to play the piano now?™ The sur-
geon assured him that he would. ~That’s
wondertul,™ he said. I didn’t know how
to before!™

All of that goes to say that I'm unable to
assess your skills. but | can assure you that
if you have the ability to read and tollow a
schematic diagram. and work with rea-
sonable care, there’s no reason why you
shouldn’t be able to put together the unit
shown in Fig. 6.

The simplest and safest way to couple
that unit to your telephone system. is via
an inductive pickup—you know the type
with a suction cup. That avoids ripping off
the cover to tamper with the phone’s inter-
nal wiring. Of course. the the signal
plucked from the telephone line will be
extremely weak. Therefore. that signal is
fed to an LF351 BIFET op-amp (Ul)—
which is configured as a preamp, provid-
ing minimum noise and distortion lev-
els—at its inverting input. Ul provides a
voltage gain of about 670, as determined
by resistors R1 and R4.

The output of Ul is coupled via capaci-
tor C4 and potentiometer RS (volume

control) to the non-inverting input of U2,
an LM38ON audio power amplificr. No
DC-blocking capacitor is needed at the
input of U2, if the input is referenced to
the negative supply. The inverting input
(pin 6) is connected to the negative supply
rail to avoid picking up stray noise. Ca-
pacitor C5 couples the output signal—on
the order of 150 to 200 milliwatts—to the
speaker. That output level should prove
more than adequate to drive any high-
impedance speaker.

Well. that all she wrote for this issuc.
But let’s make a date for next month. It
you have any requests. observations, or
suggestions. write to Byron G. Wels,
Wels' Think Tunk., Hands-on Elec-
tronics. 500-B Bi-County Blvd.. Farm-
ingdale. NY 11735, So. until next we
meet. may the How—=electron flow, that
is—be with you. |

‘The material for this month's column was
taken from Popular Electronic Circuits Book 1
by R.A.Penfold, Published by Bernard Babani
Publishing Co. Ltd. It is available for $5.00
from Electronic Technology Today. PO Box
240, Massapequa Park, NY 11762-0240,
which also publishes an extensive technical
book catalog.
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Fig. 6—The simplest and safest way to couple this amplifier—which, with
the values shown, provides a gain of about 670—to your telephone system is
via an inductive pickup, eliminating the need to break open your telephone.
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[ITHEY SAY THAT THE BEST WAY TO LEARN ANYTHING IS TO
do it. As it turns out, that happens to be quite true when it
comes lo electronics. Electronics is such a hardware-inten-
sive field that you simply cannot appreciate the potentials. as
well as the problems, until you actually get your hands on the
hardware. The whole purpose of this new series is (o intro-
duce you to a wide range of electronics components, circuits,
and techniques. But instead of simply having you read about
these subjects, we want to get you involved.

Many of the projects in this magazine involve the con-
struction of specific pieces of hardware. This article will do
the same. but in a different way. Instead of asking you to build
some useful end object. the series presents you with a hands-
on experiment involving a particular component, circuit, or
technique. We will present a step-by-step experimental pro-
cedure that will teach you how the component or circuit
works and how it is used. We will begin by giving you a
background tutorial. but the bulk of the project will direct you
step-by-step in performing various tests. measurements,
demonstrations, and observations that will make the subject
perfectly clear.

What You’ll Need

The electronics components you will need to implement
each experiment are commonly available at local electronics
stores or from one of the many mail-order companies. But to
perform the experiment, you will need a few additional items.
For example. we recommend using a breadboarding socket
for assembling the test circuits. Breadboarding sockets are
widely available from a number of sources and make the
building and testing of circuits fast and easy. You will also
need a power supply. That is something you can build your-
self from previous magazine articles or you can simply use
batteries. Voltages of +5 and * 12 will be needed.

Finally, you may need some test equipment. To make tests
and measurements. you will need a volt/ohmmeter (VOM) or
adigital multimeter (DMM). In many of the experiments. we
will recommend the use of an oscilloscope.

We hope that you will enjoy these hands-on learning
experiments. There is no faster or better way to learn about
electronic components and circuits. If you like the concept.
let us know what other topics you'd like to see covered.

By Louis E. Frenzel, Jr.

Static RAM’s are not shocking sheep,
they’'re memory units you’ll learn about
the Hands-On way in this new series

In this first experiment, we shall introduce you to semicon
ductor memories. Specifically. you will demonstrate the op-
eration and application of a common static RAM. So, let’s
begin.

Learning Obijectives

When you complete this experiment. you will be able to:
Explain the operation of a typical static random-access read
write memory: wire up a standard RAM memory chip. and
perform addressing. read, and write operations.

Background Tutorial

Electronic memories are circuits used to store digital data.
Digital data consists of multiple-bit binary words. A veny
common form of memory is one used to store 8-bit words
called bytes. Such electronic memories are found primarily
in digital computers and microprocessor-based equipment

Most electronic memories today are implemented with
semiconductor circuits used to store binary bits. For exam-
ple, an ordinary flip-flop is widely used to store one bit of
information. If the flip-flop is set, it stores a binary 1. If the
flip-tlop 1s reset, it stores a binary 0. By using multiple tlip
flops. complete words and multiple words can be stoted
Memories using tlip-flops for data storage are reterred to as
static memories.

Another type of semiconductor memory is dynamic mem-
ory. In a dynamic memory, the basic storage ciement is a
capacitor. It the capacitor is charged. a binary | is stored. If
the capacitor is discharged. a binary O is stored. Various
electronic support circuits are used to charge and discharge
the capacitor as well as determine the state of the capacitor.

In this experiment. you are going to learn about static
RAM’s. Those semiconductor circuits use flip-flops to store
binary data. The basic static-RAM storage circuit is illus-
trated in Fig. |. That storage cell is made up ef enhancement
mode metal-oxide semiconductor field-effect transistors
(MOSFETs). The basic flip-flop consists of Q1 and Q2, with
drain resistors R1 and R2. In some static RAM’s. the resistors
are replaced by other MOSFETs that are connected as active-
load resistances.

Recall that a flip-flop circuit has two states: QI conducting
and Q2 cut off, or QI cut off and Q2 conducting. Those two
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states are defined as the set state (storing a binary 1) or the
reset state (storing a binary 0) respectively.

There are a couple of important things to remember about
enhancement-mode MOSFETSs. First, the devices are nor-
mally cut off if their source to gate voltage is zero or some
value of voltage below the threshold value (usually about
+ 1.5 volts). If the gate-to-source voltage is above the thresh-
old value. the MOSFET will conduct and will act as a very
low resistance.

Second, the gate-to-source is physically a very small ca-
pacitor. Itis the charge on the gate-to-source capacitance that
determines whether the transistor is cut-oft or conducting.

Flip-Flop Operation

Referring to Fig. 1. assume that the gate capacitance of QI
is charged to the supply voltage. In that case. the conduction
threshold of Q1 will be exceeded: theretore. it will conduct.
Current will flow through Q1 and RI. The very low on
resistance of QI will cause point X in the circuit to be very
near ground.

Point X is connected to the gate of Q2. Since that voltage is
near ground. it will be below the conduction threshold of Q2,
so it will be cut off. Its drain voltage at point Y will be
approximately the supply voltage V. Resistor R2 keeps the
gate-to-source capacitance of QI charged: therefore, QI con-
tinues to conduct. The circuit remains in that stable state until
some outside signal is applied to cause the circuit conditions
to change. The other stable state of the circuit is where Q2 is
conducting and QI is cut off.

With the flip-flop in one of its two states. a binary 0 or a
binary 1 will be stored. However. there are two conditions that
we wish to implement. The first is that we want to determine
the state of the flip-flop. That is called a read operation.
Alternately, we may want to store information in the flip-flop.
We may want to either set or reset the flip-flop to cause a
binary | or binary 0 to be stored respectively. That is called a
write operation.

Reading and Writing

To initiate a read operation, a binary | is applied to the row-
select line in Fig. 1. That signal is usually supplied by the
AND gate tn an address decoder. That causes MOSFET
switches Q3 and Q4 to conduct. That connects the flip-tflop
outputs X and Y to the DATA and DATA outputs.

A binary | is also applied to the column-select line by an
AND gate in the address decoder. That causes switches Q5 and
Q6 to turn on. As a result, the flip-flop outputs pass through
Q3 and Q4. as well as QS and Q6. and appear at the inputs to
a differential-sense amplitier. The sense amplifier buffers the
flip-flop output and generates cither a binary 0 or binary |
output depending upon the state of the flip-flop.

To perform a write operation, the row- and column-select
lines are again made binary | with the address decoders.
MOSFET's Q3 through Q6 conduct. The bit to be stored in
the flip-flop is applied to the data in input line. That drives
writc-amplifier #1 and write-amplifier #2 through an inver-
ter. The resulting complementary signals are applied through
Q3 through Q6 to the flip-flop. For example. assume that we
want to store a binary (). The output of write amplifier #1 is
low and the output of write amplifier #2 is high. That will
cause the output of QI to be forced low and. as a result. the
gate capacitance on Q2 is discharged. FET Q2 is therefore cut
off. As a result, the gate capacitance of QI is charged through
resistor R2 keeping Q1 on.
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Fig. 1—This simple flip-flop circuit forms the heart of

all static RAM memory chips. The address decoders actually
consist of a number of anp gates, only one of which is shown
connected to the row and selection lines.

Memory Arrangement

Integrated-circuit memories have thousands of those flip-
flop storage cells on a single chip. Usually, they are organized
into memories of individual storage locations for single-bit
binary words. For example, a IK memory chip, where 1K =
1024 storage locations, contains a flip-flop for each 1024 one-
bit binary word. Such an organization is called a IK X 1.
Each of those words is individually selectable with a 10-bit
address. The address is a binary number assigned to each bits
storage location so that it can be identified and selected. Even
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Fig. 2—RAM-chip storage locations are arranged in matrix
form. That means the addresses of the memory locations
correspond to rows and columns like those in this chart.
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larger memory chips are available with 4K, 16K, 64K, and
256K storage locations.

To use such memory chips to store multibit binary words,
one chip is used for each bit in the word. For example, in
order to create a 16K-byte memory, eight 16K chips are used.
The address lines are all connected in parallel, thereby mak-
ing each of the 16K words independently and randomly
addressable.

Another type of memory chip is one in which multibit
words can also be stored. For example, a popular static RAM
is the type 2114, which is capable of storing 1K of four-bit
words. The flip-flop storage cells in the memory are
organized as a matrix of 64 rows and 64 columns as illustrated
in Fig. 2. A total of 64 X 64 = 4096 bits can be stored as
1024 4-bit words. Each square represents a flip-flop storage
cell; AND gate decoders look at the input address and enable
the appropriate rows and columns for addressing a desired
word. For example, in order to address the location high-
lighted in Fig. 2, row 3 would be enabled as well as columns 0
through 3.

The 2114 Chip

Figure 3 shows a complete block diagram of the 2114
memory chip. The 2114 contains 1K (1024) four-bit words
and, therefore, is designated as a 1K X 4. Since it can address
IK words, a 10-bit address is used. Those address lines are
designated AO through A9. Note in Fig. 3 that address bits A3
through A8 are applied to the row-select decoder. Those six
lines permit a total of 64 rows of storage elements to be
addressed: rows O through 63 as indicated in Fig. 2. Address
bits A0, Al, A2, and A9 are fed to the column-select decoder.
Those four address lines enable sixteen 4-bit column groups.

The 170 lines in Fig. 3 are used to apply data to and read

data out of the memory. A write-enable (WE) line controls
whether a read or write operation is performed. When WE =
0, a write operation is performed. With WE = I, a read is
performed. The chip-select (CS) line is used to enable the
entire memory chip. When the CS line is binary 0. the chip is
selected and the memory will operate as designated. If CS is
binary I, the chip is disabled and the I/O lines are eftectively
disconnected from any external circuits.

When the write-enable line is low, a write operation will be
performed. A 4-bit word applied to the 1/O lines will be
stored in the memory location designated by the 10-bit ad-
dress word.

A read operation is performed when the WE line is high.
The 1/0 lines will display the binary word stored at the
memory location selected by the input address.

The 2114 IK X 4 static RAM is contained in an 18-pin dual
in-line package. Figure 4 shows the pin contiguration with all
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Fig. ——Instead of drawing the pin package of the 2114 (A),
there is a standard tunctional drawing used (B). Note the
separation of address, I/0, and control lines.
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In this experiment you will demonstrate the operation

| | .
f the 2114 L4 I WE
o »—Io/ocﬁ - A

Parts Required

In addition to the breadboard and a + 5-volt power : ~ R cs e
supply. you will need: A 2114 static-RAM IC chip; A ) Tt R9-R14
7405 TTL. hex-inverter IC with open-collector outputs; = ALL 4.7KS2

four LED’s; four 330-ohm, Ya-watt resistors: fourteen 4700-
ohm. Ys-watt resistors; two 8-bit DIP switches.

Experimental Steps

1. Construct the circuit shown in Fig. 5. An 8-bit DIP
switch is used as a binary-number source to supply an address
to the 2114, The 2114 has ten input address lines, but two of
them will not be used.

Another 8-bit DIP switch 1s used as a data source of binary
numbers for storing information in the 2114 during write
operations and for supplying the WE and CS control signals.
The first four switches will be used for data. Two of the
remaining four switches in the DIP switch will be used to
generate the write-enable and chip-select signals.

Four LED indicator circuits will be used to read output
data stored in the 2114 For the first part of the experiment. the
LED indicators will be connected to pins 11 through 14 of the
2114. The connections from the second 8-bit DIP switch will
be removed. Do NOT connect the data switches and the logic
indicator circuits to the IC pins at the same time. You will be
told when to make that change.

Finally, be sure to connect the 2114 and 7405 chips to a
source of power.

2. Look ai the circuit shown in Fig. 5. Note that only eight
of the ten address lines (AQ-AY) are used. The number of
binarv words that can be addressed in the 2114 as a result is

3. Apply power to the circuit. Set the write-cnable switch
so that it is binary |. That means setting the DIP switch to the
open or off position. The switch used to control the chip-
select line should be set to the closed or on position to supply
a binary 0.

4. Set the input address to 0000 0000. Observe the 4-bit
output word displayed on the LEDs. Record it in the place
provided in Table 1. Then proceed to set the address selector
switches to the first sixteen addresses of the memory. In
sequence. apply the address numbers 0000 0000 through
0000 111, For each of those settings, record the binary
number stored in each location.

5. Examine the information that vou've recorded in Table



1. Try to explain the reason for the binary numbers recorded.

6. Remove the power from the circuit and disconnect the
LED indicators from the /0 lines. Then connect the four data
lines from the second DIP switch to the I/0 lines (refer to Fig.
5). Those switches will be used as a source of binary data that
you will store in the RAM.

7. Apply power to the circuit. Set the eight address switch-
es to 0000 0000. Also set the 4-bit data switches to the 0000
state. Then. momentarily move the DIP switch connected to
the write-enable line from its binary-1 to its binary-0 position
and then back again. That will cause the number set on the
data switches to be entered into the memory location desig-
nated by the 8-bit address.

8. Set the address switches to the remaining sixteen states
shown in Table 1. At each of those addresses, set the corre-
sponding 4-bit data word shown in Table 1. Each time you
change the address and then set the new data word, move the
WE switch to the binary O position and back again in order to
store the data.

9. Rewire the circuit replacing the data switches with the
LED indicators. It is important that you not remove the power
to make that change. You should have no difficulty in making
those new connections and it will not damage the circuit as
long as you are careful not to accidentally touch adjacent pins
or wires.

10. Set the DIP switch connected to the write-enable line to
the binary I position. That will put the memory in its read
state so that the data that has been stored will be displayed on
the LED indicators.

H. Now, set the address switches to the address words
shown in Table 1. At each address. observe the 4-bit number
stored in that location. Write it into the blanks provided in
Table 1.

12. How do the data words you stored in steps 7 and 8
compare 1o those you are reading out in step 11?

13. Set the DIP switch connected to the chip-select line to
the binary | position. Then. repeat step 11 setting the address
switches to the values in Table 1. taking note of the output at
each address.

. How do your owtputs in step 13 compare with those in
step 11?

15. Set the DIP switch connected to the CS line back to
binary 0. Then again spot check several of the addresses to
sec that the data stored there corresponds to that which you
stored in steps 7 and 8.

16. Next, remove power from the circuit. Leave it off for
several seconds and then reapply it.

17. Again, using the procedure described previously. set
the address switches to the addresses given in Table | and
note the binary numbers stored at each location. Record your
information in the column provided in Table 1.

18. What differences did you note between the readings in
Step 11 and Step 17?

Review of the Experiment

In this circuit. you used an 8-bit DIP switch to provide the
binary address to the 2114 RAM chip. Since the 2114 contains
IK (1024) 4-bit words. ten address bits are required to identify

TABLE 1
INPUT AND OUTPUT DATA

OUTPUT| INPUT |OUTPUT OUTPUT] OUTPUT
ADDRESS | STEP 4 | STEPS 7/8 |STEP 11 STEP 13| STEP 17
0000 0000 0000
0000 0001 0001
0000 0010 0010
0000 0011 0011
0000 0100 0100
0000 0101 0101
0000 0110 0110
0000 0111 0111
0000 1000 1000
0000 1001 1001
0000 1010 1010
0000 1011 1011
0000 1100 1100
0000 1101 1101
0000 1110 1110
0000 1111 1111

all 1024 locations. Remember that the number of states that
can be represented with a binary number is determined by the
simple formula: 2 raised to the N*® power. 2 to the 10th power.
of course. is 1024. With eight bits of address, then 2 to the 8th
power or 256 of the memory locations can be addressed with
the DIP switch used here. The remaining two address bits are
connected to ground so they will appear as binary 0.

When you examined the first sixteen memory locations
from 0000 0000 to 0000 1111, you should have found them to
contain random information. All of the memory locations
could have been set to zero or all binary I's or any random
pattern of binary I's and 0's. When the power is first applied to
the circuit, the flip-flops can come up into either their set or
reset state. In general, the contents upon power up is totally
random and without meaning.

Manual Reading and Writing

In Step 6 you removed the LED indicators and replaced
them with the 4-bit data switches. In a real-world circuit,
three-state logic chips on a bus would be used to allow several
devices to be connected to the 1/O pins at the same time.
Here. rather than complicate the circuit, we elected to simply
make that change manually when required.

Using the address and data DIP switches. you applied an
address and entered a binary number equal to the address
value in the locations between 0000 0000 and 0000 1111, That
was kind of a slow process, because you had to set the
switches manually. In a practical circuit, the address and data
signals would come from a microprocessor ar some other
circuit. Each time you changed the address and the data
value, you moved the write-cnable switch to a binary | to
binary 0. It is that action that causes the data to be stored in
the desired location.

In step 9. you removed the data switches from the /O lines
and reconnected the LED indicators. You were then able to
examine the contents of the memory locations where you
previously stored data. If all the switches were set correctly,
you should have found that the LED indicators displayed a
binary number corresponding to the lower 4-bits of the ad-
dress word.

Disabling the Chip
In Step 13, you set the chip-enable switch to the binary |
state. That completely disabled the 2114, With the CS line
(Continued on page 104)
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DREMEL MOTO-TOOL KIT
(Continued from page 85)

When equipped with an abrasive cut-off disk the Moto-Tool can
cut perfect notches or shapes in any hard material. It makes it
very easy to custom fit a printed-circuit board into a cabinet.

HANDS-ON ELECTRONICS
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There is a seemingly endless assort-
ment of optional accessories: grinding
wheels of various shapes and sizes. cut-
ters. engraving cutters, abrasive wheels,
router bits, polishers...and just about any-
thing else you can think of. The kit comes

with a small assortment of accessories. of

which several are dvnamite for the elec-
tronic hobbyist. For example (see photo).
a small engraving cutter running at
30000 rpm can remove a foil trace and
barely make a mark on the plastic sub-
strate. When tilted at a sharp angle. it can
shave off the copper foil that's shorting
two holes or traces. without leaving a
mark on the substrate to show that there
was anything between the holes.

And if you need to cut small or odd-
shaped notches in a printed-circuit board,

just install one ot the small tabout 1-inch

in diameter) abrasive cut-oft discs. (See
photos) It can notch out the board without
tear that anything will crack. The abrasive
disc will slice through anything that's
hard, whether it's made of metal or plas-
tic. That includes potentiometer shatfts:
edge and header connectors: rusted nuts,
bolts. and antenna clamps: and it will even
salvage damaged screws. I too many
turns have worn away the slot in a screw,

*--':':-.""*-
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Using a fine milling cutter, a copper foil or unetched foil bridge
can be literally shaved off a printed-circuit board, leaving the
plastic undamaged.

A slide button on the front of the tool locks the shaft so that different size collets can

be installed.

simply use the Moto-Tool and an abrasive
disc to wear a new slot into the new head.

Applications

And how’s this for a typical repair prob-
lem: A 10-cent resistor in some electronic
gadget has blown_ but you can’t get at it
because the cabinet is held together with
conventional (peened) rivets—which are
almost impossible to drill out. No prob-

A collet can be replaced with a keyless chuck that will hold drill bits ranging from Ya-
inch down to almost the size of a hair. This bit is actually finer than the tip of a

sharpened pencil.

lem! Put a small grinder bit in the Moto-
Tool and simply grind off the rivet’s head.

In all truth, most of the accessories for
the Moto-Tool are really intended for the
model builder. but the few that can be used
by electronic hobbyists have no sub-
stitutes. and they are often literally worth
their weight in gold.

Several Models

There are actually three different Moto-
Tool kits. Since they are often heavily
discounted. our prices show the manufac-
turer’s retail price range. Even the lowest
price in each range might be discounted in
your area. One kit contains a single-
speed, 28.000-rpm tool and is priced at
$39.95-$59.95.

Another, priced at $59.95-$79.95. has
a two-speed (15.000- and 28.000- rpm)
tool. Finally, there’s the 3950 kit with the
5.000-30,000 rpm tool. the one that
we're talking about. It is priced at
$79.95-8101.95. But for electronic work,
we suggest that you take a chance on the
full-blown model 3950 kit.



ELLIS ON ANTIQUE RADIO
(Continued from page 89)

powered by a 45-volt B-battery, a 1.5-volt
A-battery, and a C-battery (voltage un-
known).

Peter Jelemensky (2867 Oak St.,
Sarasota, FL) once read of a technique for
fabricating duplicate antique-radio knobs
by taking impressions in epoxy—then
making a cast after the epoxy ‘““mold™ had
hardened. Does anyone out there have any

By the way. if anyone answers the qu-
eries on knob duplication or metal cabinet
restoration, 1'd sure appreciate receiving
a copy. They would be excellent topics for
future columns!

Brief Note on the Echophone

1 promised to include more information
on the ongoing restoration of the Echo-
phone EC-I (see last month’s column) in
this issue. But, alas, I have all but run out

including a picture of the radio (see pho-
tos) in its present condition (partially dis-
assembled for cleaning). | also expect to
remove the dial and the tuning capacitor.
The top of the chassis is about as filthy as
I’ve ever seen one get!

More on the Echophone next time.
Meanwhile, let me hear from you. Give
me your input! Write Marc Ellis, Ellis On
Antique Radio. C/O Hands-On Elec-
tronics, 500-B Bi-County Blvd.. Farm-

more details?

Paul Gunzenhauser (Garden Grove,
1A) has restored several 1920’s battery
sets. He's had to replace a bunch of O1A
tubes, and says that the going rate for used
ones is about $5.00. He also has an old
Crosley set with 199 tubes substituted for
the O1A’s through use of adapters. And he
says it works just fine.

The following readers need parts or ser-
vice information: Tod A. Nunes (37 Law-
rence St., New Bedford, MA 02745)
needs a source of information and parts
for an Atwater Kent Model 55. Michael
A. Kimpton, (18664 Mumford Rd., Gar-
rettsville, OH 44231) wants a schematic
for an RCA Model 33 and information on
refinishing metal radio cabinets.

Lyman S. Stewart (7035 Silver Glen
Way, Rio Linda, CA 95673) needs infor-
mation on Philco Models 116, 121 and 151.
A. N. Peaona (PO Box 1082, Middleton
NS, CANADA BOS 1P0) would like to
get his hands on a 45 tube. Salvatore J.
Capozzi (111 Horse Tavern Rd., Trum-
bull, CT 06611) needs an 80 tube (prefera-
bly the old pear-shaped style). John
Nelson (2603 So. 8th, Council Bluffs, 1A
51601) needs information on Stewart-
Warner radio Model R-1441-AS, Admiral
television chassis series 20H and Preci-
sion tube tester series 912.

of space. To keep my word, however, I'm

ingdale, NY 11735. [ |

The Echophone EC-1, which we had begun to restore in an earlier column, is now
partially disassembled, and the tuning capacitor and dial will probably have
to be removed before effective cleaning can be accomplished.

GEE WHIZ BADGE
(Continued from page 48)

not to overheat them while soldering. And they need not have
to be soldered on both sides of the board. Battery connections
to the Badge are made with clutch-clip pins available from
any engraving shop.

The clutch pins are epoxied to the top of U2 and U3 (see
Fig. 4). The positive and negative power leads are then
brought up from the board and soldered to the base of the
pins. The battery leads are then soldered to the clutch clasps
that engage the pins. Be sure that you make your leads long
enough to reach the inside pocket where you want to carry
your battery. Painting around the positive pin and the mating
clutch clip of the positive lead with red fingernail polish
makes sure that it is polarized properly each time it is recon-
nected. When the pins are pushed through the shirt or coat—
and the clutch clasps put on the pins from the back—power is
applied through the clutch pins and hidden from view.

A Ye-inch thick piece of badge plastic laminate (also
obtained from an engraving shop) is cut to 1%2 by 2% inches.
Using the printed-circuit board pattern, mark and drill the ten
holes around the edge of the badge, through which the LED’s

will project. The board can then be engraved with your
favorite message and put over the circuit board with the
LED’s pushed through the holes. A small spot of silicon
adhesive will secure the laminate to the circuit board. Be sure
that you select good quality LED’s to ensure that all the
LED’s flash with uniform brightness. The Tl size LED (avail-
able from Digi-Key Corp.) is a good choice for the LED—the
color is up to you. A finishing touch is to paint the component
side of the board with epoxy used for decoupage. The epoxy
covers all the sharp corners of the solder connections and
prevents the lead in the solder from discoloring the material of
the garment on which the Badge is worn.

A kit of parts containing the printed-circuit board, two
pieces of the 1¥2-inch X 2%:-inch badge plastic (predrilled for
TI LED’s). and the two clutch pins and clips are available
from the source shown in the Parts List. All other parts are
standard and can be obtained at any electronics supply house.

You can have a lot of fun and meet a lot of different people
who will just stare at the badge and say “Gee Wiz, The
best part is that you can say anything you want and you know
it will be seen. The advertising space on your chest is one of
the things that is truly yours alone and it’s free for you and you
alone to use.
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A CHASSIS OF ANOTHER KIND
(Continued from page 63)

can be found at garage sales or in your own basement. A piece
of old oak mop board or trim can be refinished into a sharp-
looking cabinet. Pieces of scrap wood from another wood-
workers saw may be all that is needed. Discarded maple
doors from an old kitchen cabinet may provide pieces for a
radio or test instruments.

Access to a sander, bench saw and router can provide
professional looking cabinets (Photo 9). Of course, a planer
can do wonders to a used or new piece of wood.

Easy Does It

Be careful not to crack or poke too-large holes in the thin
plastic or metal chassis. Apply pressure to the thin sheets of
plastic to prevent cracks while drilling. Be careful when
working with the soldering iron around plastic containers.
Improper holes (Lop-sided or too large) may be filled with
epoxy or rubber silicone cement.

You can dress up the front panels with spray paint. Use
auto spray paint for a different finish. Add several stripes to
the front panel with bright auto stick-on trim. Check the
hobby-cratt stores for different kinds of paints and finishes.
Remember. the inexpensive chassis can be constructed and
finished from discarded material. Just look around and you're
bound to find a chassis of another kind.

ALL ABOUT STATIC RAM’s
(Continued from page 101)

high, the chip is disabled and the /O lines are internally
disconnected from their pins. During that time, the memory
still retains the data stored there. However, with the 1/O lines
disconnected from the LED displays, the display will simply
be off, 1t may appear as though 0000 is stored in each location
when actually the 1/O lines are simply disconnected.

The chip-select line is used in memories that employ
multiple 2114's. Usually an address decoder is used to operate
the chip-select line to enable that chip when the desired
portion of memory implemented by that chip is required.

In Step 16, you turned off the power and then reapplied it.
When you examined the memory locations 0000 0000
through 0000 1111, you should have found that the data
previously stored there had disappeared. That step proves
conclusively that all electronic memory chips are volatile.
That means when power is turned off, even momentarily, all
data stored in them will be lost. When you reapplied power,
the flip-flops in the RAM chip again came up in a random
pattern of I's and O’s.

Static RAM’s form the basis of computer memory. and
understanding their use in the storage of information is essen-
tial for the computer-hardware hobbyist. In next months
installment, we will present another important but clear
subject: how to use timer IC’s (and not just 5557 either.) [ ]

BUILD THE VOX BOX
(Continued from page 79)

ICs. No provision is made to mount the override switch Sl on
the circuit board. Should you decide that it is needed for your
application. mount it on the box. Since the project is very
light, use a toggle switch and not a slide switch—the former
will be easier to operate with one finger.

The terminal pins are numbered from | to 10 in the sche-
matic diagrams (Figs. 1 and 4) and the pants-placement di-
agram (Fig.3). They are listed with their related circuit
connections in Table 1.

Before the Test Flight

Check your work very carefully as you follow through to
completion of the project. In particular, check the polarity
and pin placement of the IC’s. transistor, diodes, and elec-
trolytic capacitors by comparing your work to Fig. 3.

If the VOX Box is to be controlled by signals with an
amplitude of 100 millivolts or more. there is no need for the
microphone preamplifier stage. Just omit all the components
to the left of C4 except for resistors R2 and R3, and capacitor
C2. Refer to the details given in Fig. 4. The impedance of the
audio-signal source used as an input in Fig. 4 must be less
than 5000 ohms. That output impedance is typical of many
cassette and tape decks.

The threshold potentiometer. R8, may be replaced with a
panel-mounting volume control of the same rating should you
want to spiff up the VOX Box’s appearance and utility.

To test VOX Box. connect the microphone and power
supply. and set the R8 threshold control to maximum sen-
sitivity. Connect an oscilloscope to the mic outpuT and
check the hum level in the event the preamplifier (U1) is used.
Vary the setting of the GAIN control (R6) at high levels of
amplification. If the hum is excessive. check the filtering
capacity of the power supply. You may need 100-pF, or more

to kill the ripple in the AC line-operated. power supply. 1f that
doesn't work, then you must resort to a metallic enclosure.
The VOX Box circuit should be grounded only at the micro-
phone-input ground return.

Adjusting the two controls on the VOX Box is a simple
procedure. The GAIN control (R6) is set to obtain the desired
signal level at the Mic oUTPUT pin, while THRESHOLD control
R8 is adjusted to provide reliable triggering. If you wire the
circuit in Fig. 4 (not using the microphone output), set R8 to
its mid-setting (50,000-ohms) and adjust R6 for reliable
triggering.

Transistor battery operation is only possible for limited
periods, because of the circuit’s large current drain when the
relay coil draws current. | used a transistor-radio battery
during the test procedure and found that it provided sufficient
power for about half an hour until I shut it down. How long
will it operate under that type of power supply? It depends on
the relay used and the total period it is on. Why not try it out
and determine whether or not the VOX Box can be powered
from a battery for the time intervals that you plan to use it. Il
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Fig. 4—Here is the revised partial schematic diagram of the
unit with the preamplifier section omitted as described in text.



DIGI-LYZER IC TESTER
(Continued from page 46)

check out the more complex chips such as counters, registers.,
one shots. and flip-flops. The parts count for the unit is

minimal. and the cost is modest compared to its usefulness
on your test bench. After you are thoroughly familiar with its
operation. you can tackle that ash tray full of questionable
chips that we all know you have hidden somewhere around
your workbench. [ |

PARTS LIST FOR THE DIGI-LYZER IC TESTER

RESISTORS

(All resistors Va-watt, 5% fixed units)
R1-R16~-150-ohm
R17-R32—470-ohm
R33~-R50—220-ohm

SEMICONDUCTORS

LED1, LED3, LEDS5, LED7, LEDS, LED11, LED13,
LED15, LED17, LED19, LED21, LED23, LED25,
LED27, LED29, LED31—1L.ight-emitting diode, red

LED2, LED4, LED6, LEDS, LED10, LED12, LED14,
LED16, LED18, LED20, LED22, LED24, LED26,
LEDZ28, LED30, LED32—Light-emitting diode, green

LED33, LED34, LED35, LED36, LED37, LED38,
LED39, LED40, LED41, LED42, LED43—Light-emit-
ting diode, yellow

U1-U6—4049 CMOS hex inverting buffer, integrated
circuit

SWITCHES

PB1-PB16—Normaliy-open pushbutton switch,
Digi-Key part No. P9951 (Digi-Key Corp., PO Box 677,
Thief River Falls, MN 56701; 1-800/344-4539)

S1 to S11—Two-position slide switch, CK Pat No. 1201
M2 CQE (C and K Components, 15 Riverdale Ave.,
Newton, MA 02158-1082; for nearest stocking dis-
tributor call: 1-800/243-8160)

S12—Single-pole, double-throw (SPDT) center-off
switch

ADDITIONAL PARTS AND MATERIALS

B1-B6—Battery, “C" or “D" cell

SO1—Zero-Insertion Force (ZIF) socket, 14 pin, Part
No. 214-3339 (Jameco Electronics, 1355 Shoreway
Road, Belmont, CA 94002; Tel. 415/592-2503)

S02—Zero-Insertion Force (ZIF) socket, 15 pin, Part
No. 216-3340 (Jameco Electronics, 1355 Shoreway
Road, Belmont, CA 94002; Tel. 415/592-2503)

Printed-circuit board (see below for supplier), enclosure,
batteries, battery hoiders, hardware, wire, solder, etc.

Note: An etched and pre-drilled printed-circuit board is
available priced at $18.50 (including shippin3 and han-
dling) from Electronic Enterprises, 3305 Pestana Way,
Livermore, CA 94550.

CIRCUIT CIRCUS
(Continued from page 91)

fier's gain to vary at the same rate. The
depth. or modulation level is controlled
by the setting of R11, and the frequency is
adjusted via R12.

There’s only one way to have fun with
those two circuits. and that is, of course,
to dig in and experiment with each one
until you obtain the sound effect that you
desire. And there is no rule against adding
your own circuitry to what we have of-
fered. So get toit, and good Luck. W

PARTS LIST FOR THE TREMOLO
CIRCUIT

RESISTORS

R1-R3, R9—10,000-ohm

R4, R5—27-ohm
R6—680,000-ohm

R7, R8, R10—100,000-ohm
R11—50,000-ohm, potentiometer
R12—100,000-ohm, potentiometer

CAPACITORS

C1, C2—100-uF, 16-WVDC elec-
trolytic

C3, C4—.1-puF, 100-WVDC Mylar

C5-C8—.27-uF, 100-WVDC Mylar

ADDITIONAL PARTS AND
MATERIALS
- D1, D2—1N914 general-purpose sil-
icon diode
U1—LM324 quad-op-amp, inte-

CARR ON HAM RADIO
(Continued from page 87)

grated circuit
Q1-—~BS170 N-channel TMOS, (Ra-
dio Shack part No. 276-2074 or
similar)
IC socket, perfboard or printed circuit
materials, etc.

even make for a better ground. | re-
member one amateur who built a home in
the late 50's. He went out there and erec-
ted an extensive ground-wire grid and ra-
dials system before the sod went down
P (ah, heaven is a low-resistance ground
|

— - —

system!).

Well, that about all the space appor-
tioned to us this month. Tune in same
time, same station next month. In the

| meantime, those of you out there with
tips. comments, and suggestions to con-

\ tribute to this column, write to Joe Carr,
K41PV, PO Box 1099, Falls Church. VA

| 22041. |

GROUND

l
|
|
|
edIRX
[

4™

\ /
~8 GROUND
RODS
Fig. 4—Shown here are the radials in a ground-mounted situaticn. The wire
radials can be above ground (a common sight in rural areas) or buried using
a spade tip to cut a 3- to 4-inch slit, which may make for a better ground.

BURIED RADIALS
{4 OR DEEPER)
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HANDS-ON MARKETPLACE

PLANS/KITS

ELECTRONIC fisherman, pocket size. Brings fish
to top. Easily netted. Plans $9.95. HILLS, Box 391,
Wynne, AR 72396.

BUILD this five-digit panel meter and square wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50. BAG-
NALL ELECTRONICS, 179 May, Fairfield, CT
06430.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the fines below and send this form along with your check to:

Hands-on-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $10.00.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

( ) Education/Instruction ( ) Wanted ( ) Satellite Television

-—Special Category: $10.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless You clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 7 8 9 10
EED 12 R 14 15($21.00)
716 ($22.40) 17 ($23.80) 18 ($25.20) 19($26.60) 20 ($28.00)
21($29.40)  22($2080) 23 ($32.20) 24 ($33.60) 25 ($35.00)
26 ($36.40)  27($37.80)  28($39.20) 29 ($40.60) 30 ($42.00)
31($43.40) 32 ($44.80) 33 ($46.20) 34 ($47.60) 35 ($49.00)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fil
in the following additional information (Sorry, no telephone orders can be accepted.):

Expira(idn Date

/ .

SIGNATURE

C—ard NunEr_

PRINT NAME

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or servicesg
$1.40 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE:
(for individuals who want to buy or sell a personal item) $1.15 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional boid face (not available as all caps) 25¢
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $1.85 per word
gregaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

XPANDED TYPE AD: add 25% Eremium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2Va"—
$160.00; 2" x 2—$320.00; 3" x 2v4"—$480.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Hands-on Electronics is published monthly,
therefore copy to be in our hands for Aug. 87, 4/19; Sept. 87, 5/19, Oct. 87, 6/19.

STRANGE stuff. Plans, kits, items. Build satellite
dish $69.00. Descramblers, bugs, aduit toys. Infor-
mational photo package $3.00, refundabie. DIRIJO
CORPORATION, Box 212-H, Lowell, NC 28098.

COLOR computer, security devices. Temperature,
sound, intrusion alarm. Plugs into cassette and
jo‘stick sockets. Plans, programs cost $10.00.
BROWN’S, 119 Skyline Drive, R.H., Granbury, TX
76048.

CATALOG: Hobby circuits, licensed/unlicensed
broadcasting, transmitters, antennas, books,
scramblers, bugging devices, science projects,
more! PANAXIg, Box 130-HO8, Paradise, CA.
95967.

CABLE -Television converter, descrambler
amd wireless remote control video equip-
men! accessories catalog. Free. CABLE
DISTRIBUTORS UN , 116-PHO Main

Road, Washington, AR 71862,

DETECTIVE Equipment micro (voice) transmitter.
UHF band (highly sensitive and tuneable). Wil fit
inside an asprin box, including battery, 1 inch anten-
na. Micro (telephone) transmitter FM/VHF band
(tuneable). Powerful, clip-on type. All parts available
at local Radio Shack store. Detail plans $10.00 ea.
or $15.00 for both when purchased together. Free
catalog listing many other devices of this nature with
order. Catalog only, $5.00 (refundable). WILSON,
P.O. Box 5264 Augusta, GA 30906.

VOICE dis%:isers! FM bugs! SWL active antenna!
Receivers! More! Catalog $1.00 (refundable): XAN-
DI ELECTRONICS, Box 25647, 32D, Tempe, AZ
85282.

PROJECTION-TV...Convert your TV to project 7
foot picture...Results comparable to $2,500 proj-
ectors...Total cost less than $30.00...Plans and 8 "
lens $21.95...1llustrated information free. MAC-
ROCOMA -HL, Washington Crossing, PA 18977.
Creditcard orders 24 Hours. (215) 736-3979.

FOR SALE

LAWM and “the souroe o
laser Fros MEREDITH INSTRU-
MENTS. P.O. Box 1724, AL 85311,
LINEAR parts—Transistors: MRF454 $15,
MRF455 $12, MRF477 $1°, MRF492 $16.75,
MRF421 $22.50, SRF2072 $13, SRF3662 $25,
3800 $18.75, 25C2290 $19.75, 25C2879 $25.
Tubes: 6KD6 $10.50, 6LQ6 $9.75, 6LF6 $9.75,
8950 $16.75. Best prices on Palomar Road Noise
Mics, Ranger AR3300. New 16 page catalog listing
radio/amplifier tricks—channel modification, PLL-
Sliders, peaking for range, hard-to-find linear
parts—mail $1.00 to: RFPC, Box 700, San Marcos,
CA 92069. For same day parts shipment, call (619)
744-0728.

TUBES 59 cents. Year %uarantee. Free catalog.
Tube Tester $8.95. CORNELL, 4219 University, San
Diego, CA 92105.

CABLE-TV converters. Scientific Atlanta, Jerrold,
Oak, Zenith, Hamlin. Many others. “New™ VIDEO
HOPPER “The copy killer". Visa, M/C & Amex. ac-
cepted. Toll free 1-800-826-7623. B&B INC., 10517
Upton Circle, Bloomington, MN 55431.

TUBES--over 2000 types, including early and hard-
to-find. Parts and literature for antique radio restora-
tions. Send $2.00 for 20 page catalog to ANTIQUE
ELECTRONIC SUPPLY, -C West First Street,
Tempe, AZ 85281.

OLD radio tubes. Send $1.00 for lists. Refundable.
DIERS, 4276 North 50, Milwaukee, WI. 53216.

IS it true you can buy jeeps for $44 through the U.S.
overnment? Get the facts today! Call 1 (312)
42-1142 Ext. 7173.

PCB volume fabrication from Hong Kong, INTEG-
RITY TECHNOLOGY, 105 Serra Way, #230,
Milpitas, CA 95035.




NIGHT VISION eq:uB?nenE lasers, com;;uterar;s
and surplus electronic equipment. 68 page picture
catalogue $1.00. MESHNA, INC., Nahant, MA

01908

VIDED copier (20.95) will all protectad movias,
ITHCITRASION, {irdormaton write o

call VIBES, 657A Allarion Ave, Bronx, NY

10467 (212) BE3-4644, Mot a kit

MICROCONTROLLER clock-timer MCT 200 two
programs: A.—-24hr battery back-up clock with 4 time
switches. B.~Countdown timer with 4 outputs. A&T
$68.00, kit $48.00 manual only $2.00 L.S. ELEC-
TRONIC 2280 Camilla Rd.. Mississauca, Ontario,
Canada L5A 2J8.

THE wood 'n box. Deluxe electronic enclosures
from $14.95. Oak and walnut standard. Custom or-
ders accepted. D.A.R.C. CREATIONS, 818 Belinda
Circle, Riverton, WY 82501.

INTEL, RCA, National, OKI, SGS, and more. Fac-
tory prime and surplus parts catalog. LYNBAR IN-
DUSTRIES, 205 Main, Box 822, St. Joseph, M|
49085-0822.

CABLE Television converler, descrambler
and wireless remote control video equip-
menl accessories catalog. Free. CABLE
DISTRIBUTORS UNLIM . TI6-HD Main
Road, Washington, AR T1862.

SATELLITE TV

69 degree brand name LNA's! LNB's! Ku-Band
LNB's! Discount pricing! Catalog $1.00 (refundable):
LNA-H, 201 E. Southern, Suite 100, Tempe, AZ.
85282.

WANTED

INVENTORS! AIM wants ideas, inventions, new
products, improvements on existing products. We
present ideas to manufacturers. Confidentiality
guranteed. Call toll free 1-800-225-5800 for informa-
tion kit.

BUSINESS OPPORTUNITIES

WRITERS--SYBEX Computer Books, Inc. is solicit
ing proposals for books on electronics. Write Davia
Kolodney, Series editor, SYBEX, 2021 Challenger
Drive, #102, Alameda, CA 94501.

DO-IT-YOURSELF TV REPAIR

NEW...Repair an‘vw...easg. Retired serviceman
reveals secrets. Write, RESEARCH, Rt. 3, Box
601BH, Colville, WA 99114,

CABLE EQUIPMENT

CABLEL-TV Secrets— the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
liers listincluded, $8.95. CABLE FACTS, Box 711-
, Pastaskala, OH 43062.

JERROLD equipment including new Jerrold Tri-
Mode and Dorzin systems, Hamlin, SB-3, N-12,
Mini-code, Zenith, Z-%‘ac and more. All products en-
able you to pick up most cable stations. Best prices
around! For information, send $1.00 plus S.A.S.E. or
call (312) 658-8643. SWENSENS ELECTRONICS,
518 North Harrison Street, Suite C, Algonquin, IL
60102. No lllinois orders accepted!

CABLE-TV DESCRAMBLERS
CABLE-Television converter, descrambler

and wireless remote control videe
menl accessories . Frea.
DISTRIBUTORS , H6-CHO

Aoad, Washingion, AR T1862. -

BEST JOBS/HIGHEST PAY

NEW easy method. Guaranteed. Free report re-
veals secrets, tells how. NOVA SYSTEMS, 6301-B
North Lamar, Austin, TX 78752.

NEW PRODUCT SHOWCASE
(Continued from page 23)

obvious problems, they do trigger the
player’s error correction and concealment
circuits. Those circuits create a noise sig-
nal to bridge the missing music. When
this happens. experienced listeners often
sense a dissatisfaction with the music—it
sounds technically correct but has a
clinical edge, and seems less musical.
CD Saver is a must for owners of CD
players who insist upon maximum enjoy-

~

SAVER
®pairs
ratched

CIRCLE 92 ON FREE INFORMATION CARD

ment of their music. Used as directed, CD
Saver will cure the problems caused by
light scuffs and scratches—problems con-
ventional cleaners can’t help.

CD Saver is easy to use. Wipe on, let
dry, and buff away the residue with a soft
cloth. It pays for itself with the first re-
stored CD. yet one 30 mililiter bottle is
good for hundreds of applications. CD
Saver will not react with the plastic in
CD’s and is totally harmless to the discs.

CD Saver has a suggested retail price of
$9.95. For further information contact
Buff Stuff, Inc., PO Box 43128, Upper
Montclair, NJ 07043, [ ]

Put Your Electronic
Skills to Work

in ROBOTICS NOW!
ROBOT VEHICLE |
PILOT/TECH -

Financial Akd
Placemen! Assistance -

HIGH PAY
HIGH TECH
EXCITING CAREERS

Electronic, Hydraulic &
Robotic Skills Taught.

Call or Write for
FREE BROCHURE TODAY.
Ask About Our
Correspondence Course
(713)690-0405

UNDERWATER VEHICLE TRAINING CENTER
10046 Chickasaw, Houston, TX 77041
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IBM BUILDS A 4-MEGABIT CHIP
(Continued from page 80)

The chip is based on the use of a unique memory cell.
The cell—the area on a chip which stores a |1 or a 0—
occupies just 10.6-square micrometers, about one-third the
area of the memory cell in IBM’s one-megabit chip. The
cell is so small that almost 24,000 of them fit in an area the
size of the period printed at the end of this sentence.

Technical Background

Key to the development of IBM’s four-megabit chip is the
use of an advanced design for the chip’s individual storage
cells. The memory cells conventionally used in DRAM chips—
whether they hold 64,000 bits or four million—are com-
posed of one transistor and one capacitor. Information is
represented by the presence or absence of charge on the
surface of the capacitor. The charge is stored or released
by switching the transistor on or off, and the flowing charge
produces an electrical signal that can be amplified and read
by circuits on the chip. An important problem for chip design-
ers is to provide a memory cell that is as small as possible
but still includes sufficient room for a capacitor large enough
to generate a strong signal. A strong signal is needed to
produce fast operation and reliable performance.

IBM’s four-megabit memory chip uses a new method for
constructing the individual storage cells that make up the
entire chip. In that method, a hole is etched deep into the
silicon at each storage location on the chip, the sidewalls
of the hole are covered with an insulating material, and the
hole is then filled with a conductive material to form a capac-
itor. That method provides a three-dimensional trench capac-
itor which has a surface area large enough to hold a sub-
stantial amount of charge, but which does not make a large
footprint on the surface of the chip.

The three-dimensional, trench-capacitor structure contrasts
with the two-dimensional planar structure conventionally
used to form capacitors in memory chips. As implemented
in the four-megabit chip, the trench capacitor allows three
times as many cells to be packed into an area equivalent to
the size of IBM’s one-megabit chip.

In the new chip, IBM engineers have fabricated circuit
elements with dimensions as small as 0.7 micron. Those
extremely fine lines make it possible to produce transistors
with very narrow gate electrodes. That has led to very fast
switching times for the transistors. Memory access times
as fast as 65 nanoseconds have been recorded.

To provide system designers with flexibility in selecting

The new four-million-bit chip is shown here before it is en-
cased in a conventional package. The chip measures about
Y/4-inch by V2-inch. The chip can read the data in all of

its 4,194,304 memory cells in only one-fourth of a second.
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versions of the chip that best suit their needs, the chip is
organized to read data either in groups of four bits at a time
or one bit at a time. Strobe circuits on the chip also provide
the ability to write data into the chip in groups of from one
to four bits at a time.

Dollars Are Important

The ability to put more and more circuits into smaller and
smaller areas plays a key role in reducing the cost of manu-
facturing computer components, and, over the years, has led
to dramatic reductions in the cost of computing. More im-
portant to the readers of this magazine, the resulting devel-
opments have greatly lowered the cost of home desk-top
computers. It also leads to improvements in the performance
of data processing equipment.

Within the last year, IBM has made substantial progress
in bringing advanced memory technology out of the laboratory,
onto the plant floor, and into the marketplace.

The chip also includes 96,000 spare, or redundant, stor-
age cells—one and one-half times the number of cells in an
entire 64K-bit chip, which IBM began manufacturing in 1978.
Those extra cells are used to substitute for defective cells
discovered during the manufacturing process. Redundancy
can substantially increase manufacturing yields during the
early phases of production—thus significantly reducing man-
ufacturing costs.

To increase the flexibility of the chip for potential use in
a variety of systems, two different packaging options are
provided. In one option, the chip can be mounted on a ¥a-
inch square ceramic substrate containing an array of pins
for connecting the substrate to the next level of circuit pack-
aging. The other option is a package 0.35-inch wide with
J-shaped leads that allow it to be mounted at high density
on the surface of the next level of packaging.

The speed at which multi-megabit memory chips are being
developed and manufactured today looks good for the per-
sonal computer tomorrow. When? Your guess is as good as
mine, but look to the end of 1988 for dramatic developments
in personal computer RAM growth. [ |

Open your eyes and see Just how
many subjects are covered in the new
edition of the Consumer Information
Catalog It's free |ust for the asking and
so are nearly half of the 200 federal
publications described inside Book
lets on subjects like financial and
career planning, eating nght, exercis
ing. and staying heaithy, housing and
child care, federal benefit programs
Just about everything you would need
to know Write today We'll send you the
latest edttion of the Consumer Informa
tion Catalog. which 1s updated and
published quarterly It'll be a great
help. you'll see. Just write

Consumer Information Center
Dept. TD, Pueblo, Colorado 81009
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B8P173—COMPUTER
MUSIC PROJECTS
$6.95. Shows how 1o use
your home computer to

Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

N[c,v M
PRogs 26D
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cusvoulzm WICRO-
PROCE'
pRogteTs
Buioing imsiructions dew
tarled schematcs and
2pORCANON Mg M3 for
d uselul ced

$14.95

LinearIC
Equivalents
and Pin
Connections

BP141—LINEAR IC
EQUIVALENTS AND
PIN CONNECTIONS
$12.50 247 pages. 7

BP140—DIGITAL IC
EQUIVALENTS AND
PIN CONNECTIONS
$12.50 312 pages. 7

10 in. shows equivs & pin
connections for popular
user orentect ICs

10 0 shows equivs & pin
connections for popular
uses onentea ICS

BP187—REFER-
ENCE GUIDE TO
AMSTRAD WORD PRO-
CESSING $14.95.
Everything you need to
know about using these

machines.

BP146—THE PRE-
BASIC BOOK ... $6.95.
A book on the BASIC
programming for those
wWwno have nor yel bought
a computer as well as
those who have trouble
learmng how to program

changeabiity data and
characterishcs for diooes

BP 08 —INTEANA-
TIONAL DIODE
EQUIVALENTS GUIDE

$5.75. Full inter-

including Zeners. LED's.
Dracs. Tnacs and more.

BP135—SECRETS
OF THE COMMODORE
$5.00. Masses ol
use'u info and yram
ming tips not found 1IN
any user's manual

| BP130—MICRO IN-
TERFACING
CIRCUITS—BOOK t
$5.75. Practical add-ons.
transiomm yous computer
nio control of measure-
ment equipment

Maow to Desion
Eicatonic
Projects

l produce electramt music P176—TV DXING
Many circutts Mastly jar FO“ THE ENTHUSI-
I gon iree .$6.95. Practical
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l unusual aspect of elec
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BP143—INTRO TO
PROGRAMMING THE
ATARI 600:300 XL .
$5.00. Perfect comple-
ment {0 the Atan user
manual Even shows how
to use arumated graphics

BP131- MICRO IN-
TERFACIN
CIRCUITS—BOOK 2
$5.75. Intedacing sound
and speech generalors
temperature and ophcal
sensors, molor control
lers, and more

Waw 10 Qe Yaur
Goctroms Propcts

- AR

) N INTRO-
DUCYION YO ce
..$5.75. To run and

se programs operalions
under C u need
l this book

BP104—ELEC-
TRONIC SCIENCE
PROJECTS $5.75.
Simple 10 complex. a
group ot projects with a
strongly screntific flavos,

0.
& 6K ZXB8Y

_| 8P128—20 PRO-
GRAMS FOR THE ZX
SPECTRUM & 16K ZX81
.. $5.75. All programs
run on both machines
Inctude tiow charts and
info on now 10 modity to
fun on other computers,

BP5t—ELECTRONIC
MUSIC AND CREATIVE
TAPE RECORDING
$5.50. Shows how you
can make electronc mu
sic al hame with simple
and nexpensive equip.

mw

BP127—HOW TO DE-
SIGN ELECTRON!(;
$5.
How 10 use slandard or-
curt elements o make
custom electronic proj-
ecls.

BP92--CRAYSTAL
SET CONSTRUCTION

$5.00. A variety of
crystal racio receivers for
the expenmenter and
hobbysst

BP106—MODERN
OP-AMP PROJECTS

Filter. and much more

BP1B5—ELEC-

BP148—COMPUTER
TECHNOLOGY EX-
PLAINED $5.00.
Explanations for comput
er ferms often
encountered A dictionary
for computer lingo.

BP152—INTRO TO
Z-80 MACHINE CODE

.$5.95. Speed up your
programs. They may be
harder lo write, but s
worth (eaming how

me demo programs
are included.

BP105—ANTENNA
PROJECTS $5.00.
Practical radio antenna
designs that deliver good
performance and are rel-
atively simple and
inexpensive 1o build,

Further
| Prae:

WHITES—WHITE'S
RADIO LOG $4.95
An up-to-date directory of
AM. FM and TV stations,
including a section on
worldwide shortwave sta-

—Quality Paperbacks

Scrence
Projects

BP110—HOW TO
GEY YOUR ELEC-
TAONIC PROJECTS
WORKING $5.00
How o find the laults in
yout projecis. repar them
and gel them working

Electronse

MAKE YOUR OWN PC
BOARDS .
erything you need to

BP121—DESIGN &
$5.75. Ev

BPS6—ELEC-
TRONIC SECURITV
DEVICES .

Thtee basc socnons

BPBES-— INTERNA.
TIONAL TRANSISTOR
EQUIVALENTS
$7.50. Locates possibie

know belore you make
printed-circutl boards for
your projects

Switch actvated alarms.
intrared & uttrasonic sys
tems, smoke. gas. water

delechon.

subsfitutes tor @ popular
user-onented selection ol
modern transistors  Japa
nese, Eutopean and
Amencan lypes

Affordable Prices

Electrome Tumes
Brojects

A

B8P59—SECOND
BOOK FOR CMOS IC
PROJECTS $5.00.
Multivibrators, ampiitiers
nggers & gates. special
devices including reac
tion timer. simple
electronic organ. and

BP182—MIDI PROJ-
ECTS $6.95. Deta
of how to inlerlace many
popular home computers
wilh MIDt music systems

BP65—SINGLE IC
PROJECTS ... $4.95.

All projects in this book
are based on one IC and
are simpie 10 consirucl
Greal way 10 get started
with IC

C Propects
for Beginnars

BP43—POPULAR
ELECTRONIC PROJ-
ECTS .. $5.50. A
collection of a wide range
of electronic projects and
Circuits for the expert-
menter

TRONIC SYNT
CONSTRUCTION
$5.95. Shows how Ic
buikd a MoNOPhoMC Syr
thesizer, section by
section. Replaces BP81

CHECK OFF

THE BOOKS YOU WANT

PB144—FURTHER

PRACTICAL ELECTRONICS

CALCULATIONS AND

FORMULAE. .. $9.00.
mparnion voiume lo

BPS3 Book carmers on

with new data not found

in earher edimon. 450 pages

BP125—25 SIMPLE
AMATEUR BAND AN-
TENNAS ... $5.00. All
kinds of antennas tor all
kinas of amateur radio

BP117 —PRACTICAL
ELECTRONIC BUILD-
ING BLOCKS. Book 1

$5.75. Buud the
diocks and then combine
them lo form almost any
cusiom project of your

BP77—MICRO-
PROCESSING
SYSTEMS AND CIR-
currs $5.95. Gude
10 the elements of micro

ing system:
Teaches all the tunda
mentals

Lnto e

BP97—IC PROJ-
ECTS FOR BEGINNERS
$5.00. wWnitten es

pecially lor the less
expenenced experi-
menter. Complete pans
layouts and winng &
agrams

BP161—INTO YNE
QL ARCHIVE ...
Presents the powenul
database for the Sinciar
QL. Slep-by-step ap
proach includes practical
examples.

| oL arenive

Caty sy on
P olor

Camen.
e-v0, were
A Scorm Brecran l

BP17T9—ELEC-
TROMIC CIRCUITS FOR
THE ZOMPUTER CON-
TROL OF ROBOTS ...

Data and arcurts
for ineriacing the com-
puter 10 the robots
NOtORS and sensors

BP134_EASY ADD-

VIC-20, BBC MICRO &
ACCRN ELECTRON
$6.93. Picture diginzer,
ight 2en, model control.
ler axd more

o w la Cat Yaue
Computer Mograms

B2118—PRACTICAL
ELE ZTRONIC BUILD-
ING BLOCKS. Book 2
-+.$5.75. Ampiiters or
all ks 10 add 10 the
orcusts from Book 1 ot
this senes.

BP168—HOW TO
GE~ YOUR COMPUTER
PROGRAMS RUNNING

$5.95. Have you ever
wrten your own pro
ws only to find rhal

do not his
BOOK Shows you how 10
hnd errors.

B8280--POPULAR
ELECTRONIC CiR-
CuITS. Book 1.....85 00
More cirounts for hob.
byists Audho. radio. 1est.
muske, househoki and
more

BP98—_POPULAR
ELECTRONIC CIR.
CuIrs. Book 2
$5.75. More usehul Cir
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n 1 ol this senes.

r---------.----

Name
Address

City _

State

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240
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H887

SHIPPING CHARGES IN

USA & CANADA

OUTSIDE USA
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Multiply Shipping by 2 for sea mail
Multiply Shipping by 4 for air mail

Sales Tax (New York State Residents only)

$0.01 to $5.00 $1.00

$5.01t0 $10.00. . $1.75

$10.0110 20.00. .. $2.75 Total price of merchandise
$20.011t0 30.00. .. $3.75 ]

$30.01t0 40.00 .. $4.75 Shipping (see chart)
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$50.01 and above . $7.00

All payments must
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35mm &

TRAVEL FILM

Prints and Slides = /
from the
same roll

Introducing the 35mm
color film that’s
designed for travel
photography. It’s the
same film Hollywood
producers choose for location shoots all over the world —Kodak’s
professional 35mm Motion Picture film. Now, Seattle FilmWorks has adapted it for use
in your 35mm camera.

Its wide exposure latitude is perfect for everyday shots. You can capture special
effects, too. Shoot it in bright or low light—at up to 1200 ASA. It's economical to ’

shoot and process. And, Seattle FilmWorks lets you choose prints or slides, or both,
from the same roll. Try this remarkable film today!

$2 INTRODUCTORY SPECIAL §
[ RUSH me two 20-exposure rolls of Kodak MP film for my I

35mm camera. Enclosed is $2 for a 2-roll starter pack including
Eastman 5247® and 52942 100% Satisfaction Guaranteed. I

NAME _
ADDRESS _ I
CITY ST ‘\TE Y4} I
Mail to: S |
Ideal for use in Canon, Nikon, Minolta, Konica, 500 Third Ave. W., po Box 3405(,
I Olympus, Pentax . . . any 35mm camera. Seattle, WA 98123 I
Kodak. 524 5 S
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